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THE NEW DELL SYSTEM 4BTE 
33 MH* EISA i486.™ 

■ Inret 80486 microprocessor tunning ar 
33 MH: with 128 KB external cache, 
**Ctm«TridI Lease PW- Lease jfot 1 
as Imi'as 1377/murtth. 

330 M B Super VGA Cobr System 
(800 x 600) $10,499 

Price listed include* 4 MB at" RAM.* 

80. ICO, m 330 find 650 MB had drive 
configurariLW available. 



THE NEW DELL SYSTEM 424TE 
25 M Hz EISA i486. 

* Intel 80486 micn.ifmicessi.jr nmrang ai 
25 MHz. 

Commercial Lease Ptuti. Lease for os 
low as $278/mtmJth. 

190 MB Surer VGA Cobr System 
(800x600) $7,499 

Price listed includes 4 MB of RAM* 

80, !_00, m m and 650 MB h;*d drive 

emfigurathms available. 



THE DELL SYSTEM 433E 
33 MH: EISA i486. 

- I486 miCTopTocessor running at 
33 MHz- 

Grmmerviui Lease Plan, Lease for as 
low ns $3D7/mr?ri(H, 

100 MB Super VGA Color System 
(800 x 600) $8,499 

Price listed include* 4 MB of RAM.* 

80,100,190,330 and 650 MB hard drive 
configurations available. 



THE DELL SYSTEM 425E™ 

25 MH: EISA I486. 

* i486 tnicmjm.Tcessi.ir running at 
25 MHz. 

Gorrmieroal Leoae Plan , Lease fur ns 
Lm' oj $235/monrJi. 

100 MB Super VGA Color System 

(800 x 600) $6,4W 

Price listed includes4 MBcf RAM* 

SO. t00,190, 330 and 650 MB hard drive 
configurations available. 
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THE NEW DELL SYSTEM 325D 
25 MHi 386. “ 

■ hire! 80386 microprocessor naming ar 
25 MHz with 32 KB external cathe- 
Commercial Low Plan. Lease fim a* 
iou? as $1 Ji/manlh. 

40 MB VGA GAit Plus System $2,999 
Price listed includes 1 MRof RAM," 

40,80, IOC, 190, 3 30 mxl 650 MB had 

drive ccnfiguratioris 3V9 ibble. 



THE DELL SYSTEM 3I6SX 
16 MHz 386SX. 

* Intel 80386SX mkm^mcesor running 
at 16 MHz. 

Commercial Lease Plan* Lease fur as 
lowas$79fmantk. 

40MBVGAColor PlusSystem $2,099 
Price listed include* I MB of RAM* 
20.4a 80, 100 and 190 MB had drive 
configuration* avyibihlc- 



THEDELL SYSTEM 320LX 
20 MHz 386SX. 

* heel 8O30GSX mkropnice^ir running 
at 20 MH:. 

Commercial Lease Plan, Lease for as 
lour as $I04/riion(li. 

40 MB VGA Qdur Plus System $2,799 
Price listed includes 1 MBti RAM * 
40.80. m 190, 310 and 650 MB had 
drive configuration* availaNe, 



THE NEW DELL SYSTEM 320LT 
20 MHi 386SX. 

* Intel 80386 micrtipiocessor running at 
20 MHz, 

Girnmen iol Lease Ptan. Lease for as 
lour as $i4J6nunth 

40 MB, 2 MB RAM $3,899 

20 MB had Jnve configurations also 
available. 



THE DELL SYSTEM 210 
12.5 MH: 286- 

■ Inrd®' 80286 mienupmeessor running 
at 12.5 MHz. 

Gommerrid Ijca&e Plan. Leaseas 
Jou'os $59rinontfir 
20 MB VGA Morxiehnjme 
System $ 1,549 

Price listed includes 1 MB at’RAM * 

20.40,80 and 100 MB hand drive 

configurations available- 



THE DELL SYSTEM 3l6tT 
16 MHz 386SX. 

■ Intel 80386SX micmprocessor tunning 
atlGMHz. 

Contmerciaf Lease Plan* Lease/urt** 

ton 1 as $H2/mnnt(i, 

20 MB, 1MB RAM $2,999 

40 MB had driw configurations also 
avaitaHe. 
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HERE'S OUR NEW STORE, 
SO YOU'LL NEVER HAVE TO GO 
TO THEIR STORE AGAIN. 



THE NEW DELL SYSTEM*333D 33 MHz 386. 

STANDARD FEATURES; 

* Inu4* 8038* irtlcrOfiuccwiJr njnncLif; nl 33 MH;, *mudcirtrriiavtd iiKnuwy amtatcCfurc. * Standard L MB KAM, 
optional 1 MB tir4 MBofRAM* ciqinndsiHe to 16 MB on iysumi huud- ■ Irwewawd VGA curmoflef wirh 1024 xftB stumur 
■M KBh^ipcLil SRAM *Socket fix Intel 80387 urWEtTEK 3l67mflth■ S.27* i.2 MBi* 3 Y l 44 MB 
dbJectte lIilw. *6 induwrv sr,trn].ird uiTTinsion slots (five 16-hir, one8-Sir). *Hi^i pcrfcimtiijw IIXL (40 MB* BOMB, !G0 MB.. 
(90 MB) and ESDI (330 MB. 650 MB) hard dink drives * I. rw.ilkl pwi, 2 serial pora, PS/2 compatible mure port, nil mi 

* SrnartMi- Advancijd Systran I "Hagpostic ETianLivi ♦ 3 2-month On-Site Semce Contract provided by Xoiatr"' 

40 MB VGA Ctfor Pita Sy»osm S 3, W 

Once IbjCed inclixles L MBtif RAM. 40.80.100,1530. 330. ami 650 hard drive oxiitHuratHjrti, 
itnitbiHu. 


AD CODE HELP 


When you buy from a traditional 
computer store, here’s what you get: 

A beefy retail mark-up. 

Pressure to buy something you 
don’t want. 

That crummy feeling of not knowing 
what you’re getting, because the salesman 
isn’t sure what he’s selling. 

And, when there’s a problem, some 
guy with a screwdriver taking your 
computer apart. 

When you call Dell, on the other 
hand, here’s what you get: 

A frank talk with experts about what 
you need, and a recommendation about 

the best 
overall package 
for you. 

Custom 

configuration, with options including monitors, 
memory sizes, software, accessories and peripherals. 

Service—often voted the best in the industry 
—by computer experts who know our computers 
inside and out. 

A variety of financing and leasing 0 options. 

A firm promise to build your computers, a 


configured systems test, and shipment by two-day 
air standard. 

A 30-day, no questions asked, money back 
guarantee. 

A one-year limited warranty. 

And a great price, with no retail mark-up. 

Call us now. Why waste a trip when everything 
you need is right in front of you ? 


TO ORDER, CALL 

800 - 365-1480 

BtXJRS:AAM-^PMCTM-F SAM-4 PMC7T5AT 


In Qnadi BOO-367-3752, In l he UK- QMW114334. in Ftmcr 
(!) 3D.60.6fl.OO. In German 06103/JflW). In S-eden 0760-7J3 
























If all youVe looking for is a cheap 386 " system, 
you wont be disappointed. You'll get a cheap 386 
system. Probably with marginal service. From 
a company that was bom yesterday 
On the other hand, if 
you want a 386 system from 
a worldwide company that 
provides instantaneous ser¬ 
vice, and has won eight PC 
Wfeek Corporate Satisfac¬ 
tion Polls for PCs, call Dell. 

The clincher is, you’ll 
spend roughly the same for 
a great Dell” 386 PC as a 
cheapo 386 PC* * 

Our new 386 systems even {mil a fast one 
on pricier computers. Both the 25 MHz Dell 
System® 325D and 33 MHz Dell System 333D are 

faster and more ex¬ 
pandable than most 
higher priced systems. 
Each holds up to 16 MB 
of RAM on the system board. Which keeps all 
six slots free for expansion cards “enough for 
even the most peripheral-happy people. 

The new Dell 325D is a fast, reliable machine 
with a 32 KB cache, LIM 4.0 hardware support, 
an integrated 16-bit VGA controller that supports 


GREAT COMPUTERS, 
GREAT SERVICE, 
GREAT REPUTATION, 
GREAT PRICES. 


up to 1024 x 768 resolution, password protec¬ 
tion, a software controlled reset switch, and 


a PS/2 compatible mouse port as standard 
equipment. All of which is designed into a 
compact footprint. 

The Dell 333D is as good as a 386 PC can get. 


THE NEW DELL SYSTEM 333D 33 MHi 386 AND THE 
NEW DELL SYSTEM 325D 25 MHi 386, 

STAMDARDFEATURES; - HIgh-perfomance IDE <40 MB, SO MR 

■ Intel* 80386 HiicmproceHMur running ai 100 MB, 190 MB) imd ESDI (130 M R, 

13 M Hz (333D) or 25 M Hj {32 5 D), 6*0 MB) had disk drive* 

■ ftige mode interleaved tumvay atr ^jtiwn m r. ■ I paiaLlel, 2 tend. PS/2 ttirnpstibfa: nvxjw: 

* Stsndbrd I M B of RAM, optional 2 MB port. d I irite^jied- 

or 4 MB of RAM* expandable to 16 MB * Smart Mi — a Jvat is.ed Systems diagposJn: 

on system board- i i-r - .iy 

* Integrated VGA ouniiclkr with 1024 * 268 • 12'motiih OtvSite Setvke G win-act 

support, provided bv Xerox;" 

*64 KB {333 D) or 32 KB (32 5D) htgh^fwed 
SRAM. 

* Socket for Intel 80387 oi WETTER 3167 

math Lopfoceascir. 133D 525 D 

* 5.25" 1.2 MB or3,5^1,44 MB diskfitedrive, 40 MB VGA Color Plat 

■ 6 industry Standard expansion sis *S. System i3, 599 $2 .999 

| AD CODE mo | Pros include 1 MB of RAM. 



TO ORDER, CALL 

800 - 365-1480 


HCX.1RS-0AM-9PMCTM-F BAVMPMCTSAI. 


InCnnda 600^507-5752. In ihc U K 06C6 41453 5 In Ftpkp 
i 3) 10. 60. 63. CO. In 1’mn.in, C6tDV70l-P. In 5wb 0760-71150. 





























your money, no questions asked. 
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lN YVFH£Re! 


We Produ ct Is Great, The Price 
leal The Call a Free 


fli/K CACHE 


r**M» Grd*m nflBi Miw 


r~gv 4 1 11 s - r -.i-rsrcv.- 


Even i/ something goes wrong, it won’t 
wreck your day Both the Dell 325D and 333D 
come with the built-in Smart Vu™ diagnostic 

display, an ingenious device 
that identifies problems 
even if the monitor goes 
down. 

If you need help, the Dell 
toll-free technical hotline 


FM DOLUR, WE SMOKE THE Q solves 90% of all problems 
•©eTH? SYSTEMS WT^IUS n over the phone, often within 

SS 2 ** 4 or 5 minutes. 

If we can’t solve it 
over the phone, a trained 


Not only is it 33% faster than the Dell 325D, 
it also has a 64 KB RAM cache for an extra kick 
in performance. 

Wfc design every machine to our specs, then 

build it to yours. When you call us, we take 
you through all the choices you have in memory 
sizes, monitors, storage devices, high perform¬ 
ance controllers and accessories. We’ll help you 
decide exactly what you need, then custom 
build your computer and do a fully configured 
system test before we send it out. 

Then you get 30 days to use it. If you aren’t 
completely satisfied, send it back. We’ll return 


technician from Xerox will be sent to your 
desk the next business day with the solution 
in hand 1 ? 


For sale, for lease, for less. Call us. Talk 
to a computer expert whose only job is to give 
you exactly what you want in computers, 
service, software, printers and financing, ^foil’ll 
get solid infonnation that could save you time 
and money. 

Call us now. You’ll get a great computer. 

With no “uhs” about it. 


DELL 


COMPUTER 

CORPORATION 


f'irrJtf Jfll nn Jtvnripr KprvifP Card 















33-MHz 386DX-, 
EISA...$1995 



The ALR 
BusinessVEISA 


See us at 

g)COm®iH/Fall '90 

Booth # 1886 , Main Had 


It s What You Need 
to Thrive in Today’s 
Hostile Business World 



It’s a sink or swim world out 
there, and if you don’t take 
advantage of the latest in today’s 
technology, your competition will 
To survive in a sea of reduced 
budgets and accelerated time 
schedules, you need a computer 
that’s both inexpensive and fast. 
You need a system that will 
exploit the best of today's and 
tomorrow’s technology without 
exploiting your budget. You 
need the ALR BusinessVEISA. 

One of the easiest ways for your 
company to remain competitive 
is to reduce its spending: that's 
why we’ve priced the 
BusinessVEISA Model 101 at 
just $1995, With its 33-MHz 
386-processor and its advanced 
32-bit EISA bus. the 
BusinessVEISA gives you all the 
power you’ll need to devour 
today’s most advanced business 
applications. 


Designed to survive the chang¬ 
ing tides of your business envi¬ 
ronment, the BusinessVEISA 
can take advantage of both 
standard 8- and 16-bit add-on 
boards and advanced 32-bit 
EISA enhancement products. 
This powerful system can feast 
on the latest in today’s and 
tomorrow's high-speed I/O and 
multimastering technology. 

As you conquer new territories, 
your BusinessVEISA can 
expand its jaws to accommo¬ 
date i486 power. Just Upgrade 
the CPU! ™ Simply plug in an 
ALR VEISA 25 or 33-MHz i486 
CPU module to boost your per¬ 
formance up to 270%, Then 
watch your competition scatter. 

Don’t ignore your killer instinct. 
Call ALR today. 

1-800-444-4ALR 


Hunt lor the Real 32-bM System 


ALR 

AST 


BusinessVEISA 

Premium™ 


306/33-101 

306SX/t6 5V 

Archilecture 

VEISA 

CUPIDS? 

GPU Speed 

33-MHz^ 

IS-MHz \ 

CPU 

306PX»/ 

386SX i 

Data Path 

32-Blti^ 

16-Bit -s} 

Memory 

T-MB 

t-MB J 

Bus 

32-Bil EISA*/ 

16-Brt ISA 

List Price 

£T§§5 

$2495 

Price of 25-MH z 



i486 Upgrade 

$1995 

$4095 


Just Upgrade the CPU! ™ 



A T TJ 9401 Jeronimo, Irvine, CA 92718 

(714) 581-6770 FAX: (714) 581-9240 


Available at these selected resellers,* 

Connecting Point .USD! fi 


COMPUTER CENTERS 


Prices and configurations subject to change without notice. Prices based on U.S. dollars. System shown with optional monitor/graphics adapter and 3.5" floppy VEfSA, 
BusinessVEISA , and Just Upgrade the CPUI &re trademarks and ALR is a .registered trademark ol Advanced Logic Research, Inc. All other brand and product names are 
trademarks or registered trademarks ol their respective owners. Shark photo: Ron Tayl-or/ Tom Stack & Assoc Cl 990 by Advanced Logic Research, 

ASF, we saw your mailer Would you like some of our product literature so you can gel your information right next time? 
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Ventura Publisher, Macintosh 
Edition 1,0, for a mixed-machine 
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Circle 49 on Reader Service Card 


6.0 AND COUNTING! 

Integrate sophisticated features 
into your Microsoft C and QuickC 
applications with 

C TOOLS PLUS/6.0 M 

C TOOLS PLUS version 6,0 is filled 
with many advanced routines for 
developing high-powered G applica¬ 
tions , including: virtual, stackable 
menus and windows with full mouse 
support and optional 
“drop shadows”; multi¬ 
ple virtual pop-up 
help screens; a min¬ 
iature multi-line 
editor for gathering 
user responses in a 
robust fashion; a 
single function call 
which can move, resize, 
and promote a window or 
menu on top of all others; the 
ability to update covered windows 
automatically when they are written 
to; support for EGA, VGA, and 
MCGA text modes including 30-, 43-, 
and 50-line modes; support for the 
enhanced (101/102 key) keyboard. 

All this and more for only $149! 

C TOOLS PLUS/6.0 also contains 
functions for writing interrupt 
service routines; creating pop-up 
memory resident applications; 
general memory “peeks” and 
“pokes”; access to the DOS PRINT 
utility; as well as many other 
general utility functions and 
macros. 

COMPLETE PROFESSIONAL 
PACKAGE. 

Blaise Computing’s function 
libraries offer easy to use solutions 
to your programming needs. You 
get source code, complete sample 
programs, and a comprehensive 
reference manual with extensive 
examples. Supports QuickC and 
Microsoft C 5.0 and later. 

30 DAY GUARANTEE. 

If during the first 30 days you are 
not completely satisfied, well 
refund your money. 

Other powerful products from Blaise 
Computing 

C ASYNCH MANAGER™ 

ASYNCH PLUS™ 

VIEW232™ 

POWER SCREEN™ 

Turbo C TOOLS™ 

POWER TOOLS PLUS™ 

Call today for more information 

( 800 ) 333-8087 
BLAISE COMPUTING INC. 

2560 Ninth Street, Suite 316 
Berkeley* CA 94710 
(41b) 540-5441 

(415) 540-1938 

Trademarks are 
property of their 
respective holders. 
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SPOTLIGHT 



Jerry Pournelle: 
10 Years 
and Counting 


There’s a lot more to 
BYTE’s senior contributing 
editor than just his column 


H e's been called “the world's 
most popular computer colum¬ 
nist," and with justification. 
Jerry Pournelle's columns ap¬ 
pear in dozens of countries, both in En¬ 
glish and in a variety of other languages. 
He has fans from Michigan to Moscow, 
from Kokomo to Kyoto. 

As a BYTE reader, you probably al¬ 
ready know why: For the last 10 years, 
Jerry's blend of hands-on, first-person 
experience with every conceivable kind 
of hardware and software has provided 
some of the most entertaining and infor¬ 
mative pages in BYTE each month. 

But there's a lot more to Jerry than his 
column. You've probably either read or 
heard of a number of Jerry's best-selling 
books (written alone or in collaboration 
with Larry Niven and others), including 
The Legacy of Heorot , Footfall, Oath of 
Fealty, Lucifer *s Hammer , The Mote in 
God's Eye, and many others. Jerry’s list 
of published works would more than fill 
the space we have here; over 20 books 
are still in print. 

A native of Shreveport, Louisiana, 
Jerry earned a B.S. in psychology and 


mathematics, an M.S. in experimental 
statistics and systems engineering, and 
two Ph.Ds: one in psychology, the other 
in political science. 

With that broad a background, it’s eas¬ 
ier to understand how Jerry has ended up 
employed by agencies as varied as the 
City of Los Angeles, Pepperdine Univer¬ 
sity, the U.S. Air Force, North Ameri¬ 
can Rockwell Corp., and Boeing Aero¬ 
space Corp. What’s harder to understand 
is how he did it while still developing a 
world-class writing career. 

But wait, there’s more: Jerry’s also 
made time to chair the Citizen's Adviso¬ 
ry Council on National Space Policy, and 
to be a consultant to the trustees of the 
California State Universities; a member 
of the Board of Visitors, Department of 
Mathematics, University of Texas; and a 
member of the advisory board, Lowell 
Observatory, Flagstaff, Arizona. 

Jerry was one of the first authors to use 
a computer for writing both fiction and 
nonfiction (see "Writing with a Micro¬ 
computer,” onComputing , Summer 
1979). His work began appearing in 
BYTE just one year later. 

We're pleased to be able to bring you a 
writer of Jerry's caliber each month. If 
you're already a fan, watch for some in¬ 
teresting, positive changes in the column 
over the next few months, as we usher in 
Jerry's second decade with BYTE. If 
you're not reading Jerry, do yourself a 
favor: Check out this month's column. M 
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New FoxPro 

Shifting the Balance Of Power in Database Management 


There's a new leader in the relational database manage¬ 
ment world. Its name is FoxPro. 

FoxPro Is the first and only microcomputer database 
management system that combines astonishing per¬ 
formance with a sleek interface of amazing power and 
beauty. 

■ FoxPro offers all the elegance and accessibility of a 
graphic-style interface, yet operates at the stunning 
speeds possible only with character interfaces. 

■ FoxPro is so easy to learn and use. even be gin tiers 
can he come productive immediately; yet it's powerful 
and sophisticated enough to satisfy the needs of the most demanding 
developers and power-users, 

* FoxPro gives you choices instead of limits; use a mouse or a 
key board; type commands or use the object-oriented interface; run in 
one window; or hundreds. 

■ FoxPro is so efficient, it runs in a 512K PC-XT, yet it’s able to lake 
advantage of the speed, expanded memory and extended video 
modes of the most advanced machines available. You don't even need 
a graphics card or special windowing software. 


Nothing is Faster 

Fox Software products are famous for their 
unmatched execution speed. FoxPro extends that 
tradition. 

FoxPro is up to eight times faster than dBASE IV 
more than 15 times faster than dBASE IN PLUS! 

And that blazing speed translates into unprecedented 
power. Now you can efficiently process gigantic 
databases with hundreds of thousands —even 
mi I lions —of record s. 

Protecting Your Investment 

With FoxPro, your existing Fox BASE + or dBASE 111 PLUS pro¬ 
grams w r ill run perfectly— first time, every time, no excuses. And 
FoxPro is language-compatible with dBASE IV. But FoxPro doesn’t 
stop there. It has over 140 language enhancements not found in any 
version of dBASE. We've outdone ourselves by adding more than 
200 language extensions you won’t find in FoxBASE+. 

Best of all. FoxPro opens up whole new worlds tor your applications 
by letting you move them onto a variety of different platforms. 



The Tradition Continues 





Fox Software is committed to 
exee I lence—ou r prod uels prove i t. 

We’ve been producing superb database 
management software since 1983. And 
our products for both the PC and I he 
Macintosh continue to win awards 
worldwide. 

We've taken everything we know about 
software engineering, databases and 
interface design, and focused it into 
one remarkable product —FoxPro. 

FREE Demo Disk 

Shift the balance of power in your favor 
by trying FoxPro for yourself. 

Call (419) 874-0162 now io gel your 
free demo disk. Or ask for the FoxPro 
dealer nearest you. Sec for yourself: 
Nothing Runs Like The Fox. 


System Requirements: FoxPro Of ye rates in 
5J2K RAM (640K mtmtmentliRO with MS/PC- 
DOS 2.0 Or greater and an WM/Htm. X02M 
or S03R6 mierpprot css or. For optimum per - 
forrmim e, FoxPro takes completeudyaputge of 
any available. Em$ (expatkfecl memory} or a 
math roproeess or. 

Tradetmirft/Owner FoxPro. ToxBASE + /fox 
Soft wore: dBASt Iff PLUS. dBASE IV 
Ashum-Tate , 


Fox Software 


Nothing Runs Like The Fox . 

Fox Soft wit re, 1 ric. [ 4 P) ) K 74-01 F2 

134 W. S oil th Bo li ndary FA\: (419) K74 867S 

Perrysbure. Ohio 43551 Telex: (>503040X77 FOX 
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Word for Windows rede 



See what you do. 

With editable WYSIWYG, you can see 
and edit text and graphics formatting. 
Virtually everything for that matter. 
Right on your computer screen. 


Don’t get tied up. 

Tables make it easy to format 
numbers and words into rows 
and columns. All without 
using the tab key. 



Cut comers. 

Cut and paste words , graphics , 
whatever. On your screen. Without 
an endless string of commands . 


UmliHiu Au«iii 



Look like a professional. 

Because we’ve, taken the hard work out of the process, 
it’s easy to create professional-looking documents. 
Making something else look professional. Like you. 


mit <rw> Di# MttO- OnbU* tkt V. S Qmwfe, nil (3W) 882Wtt ft C™*r, edl HUH fRMUS* t (990Mm** ft Conrans* AH Ou Mkimetf . 
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Just say the word. 

Microsoft * Word for Windows7 The 
best thing to happen to word pro¬ 
cessing in quite a while. Check it out. 


Save time. 

Document Templates make it 
quick and easy to create 
standard letters, memos and 
_ more. Ensuring consistency. 
As well as company standards. 



Something for nothing. 

Get a full-featured Working Model free". 
Call (800) 541-1261, Dept. M99. 


Tailor your documents. 

With a point and click, icons on the Ribbon and 
. Ruler allow you to fashion formats from basic to 
sophisticated. You can even save these formats as 
a personal style or company standard. 


Microsoft 

Making it all make sense' 


Sett. 15 through Dec 31.1990 Omt fret Model per perton Each additional Working Model »S99S. applicable i alts ten mil im ImM Offer good while mfipiin lint and only m the SO flailed Stater 



















EDITORIAL ■ Fred Langa 



Laptop Troubles 

AND TRIUMPHS 


Business practice— 
not technology—is now 
the impediment 


love laptops. Given enough funds, 
I'd go for laptops the way Imelda 
Marcos went for shoes. 

The list of portables Fve owned 
or used stretches back to the days when 
(figuratively speaking) computers were 
made out of animal bones and plant 
fiber. In fact, before there were por¬ 
tables, I routinely went on the road with 
an Atari 800, two external floppy disk 
drives, an acoustic coupler, a dictionary- 
size “interface box," and a shopping bag 
full of cables and brick-size power sup¬ 
plies. I had more than one chat with hotel 
security when maids panicked at the 
sight of the wires and boxes covering a 
room's spare bed. 

A Winner 

Things got simpler with the first true 
portables and then, some years later, 
with the first laptop—the Tandy Model 
100.1 still have my original Ml00, and I 
use it on trips where I am unwilling to 
risk loss or damage to more recent equip¬ 
ment, or where power supplies are a 
problem. 

Other Contenders 

Fve had other memorable machines, too. 
The at most-compatible DataVue, for ex¬ 
ample, stands out because it kept me up 
and running during the power outages of 
hurricane Gloria some years back. But 
the DataVue's idiosyncrasies meant that 
I couldn’t telecommunicate the work I’d 
done, thus negati ng one of the prime rea¬ 
sons for having a laptop, 

Also-Rans 

Way back when, 1 had a brief flirtation 
with the almost-legible DG One, but I 


decided that I really needed to be able 
to see what I was working on. Very re¬ 
cently, I tried lugging a 12-pound VGA 
laptop, but decided my arms were al¬ 
ready long enough. Other machines had 
great screens but nonstandard micro¬ 
floppy disks, or powerful CPUs but pric¬ 
ey ROM-card software. 

Still other laptops seemed great in 
office settings, but they turned out to be 
useless on planes unless the person in 
front of me sat perfectly upright—if he or 
she tilted the seat back, it would fold the 
computer's screen shut. Palmtops were 
either too tiny to type on or too limited in 
use to fully replace a “rear 1 computer, 
even though they may excel at replacing 
paper-based pocket diaries, agenda 
booklets, and to-do lists. (And “excel" 
they do: A pocket computer such as the 
Sharp Wizard can be a perfect accompa¬ 
niment to a full-blown portable,) 

No More Compromises 
This theme—having to make substantial 
compromises when computing outside a 
traditional office setting—has been con¬ 
stant. Until now. 

Starting late last year, laptops shed 
their last real technological hurdles. 
Smaller than ever, lighter than ever, 
faster than ever, today's laptops (yes, I'm 
including the subclasses of notebook and 
palmtop computers) now truly can offer 
full-function portable computing with 
very few compromises. (Check out the 
cover story on the Compaq 386s/20 and 
this month's review of the Texas Instru¬ 
ments TravelMate.) 

But there’s still one persistent catch. If 
the new crop of laptops is making you 
think of taking the plunge, it's some¬ 
thing you should be aware of. 

It’s human behavior—specifically, of¬ 
fice decorum and the etiquette of busi¬ 
ness meetings. Take notes on a piece of 
paper, for example, and no one cares; 
take notes on a laptop, and the novelty of 
it can cause a commotion; the mere act of 
computerized note taking can pull a 


meeting off track—your use of a portable 
computer actually decreases productiv¬ 
ity instead of increasing it. 

If you are making a presentation, there 
is a similar problem: Speak from notes, 
and your audience will listen to your 
message—but refer to notes on a laptop 
screen, and for a few minutes, at least 
some in your audience will pay more at¬ 
tention to how you're delivering your 
message than to the message itself. 
That's a sure way to torpedo a presen¬ 
tation. 

While those can be serious problems, 
there are smaller snags, too: Working on 
a plane, if you write a memo in longhand, 
your concentration will be undisturbed. 
Try typing on a laptop, and you can ex¬ 
pect friendly interruptions (“Hey! What 
is that?”) from your seatmate and from 
people walking by in the aisle. 

Problems Become Moot 

Of course, handwritten notes always can 
be rekeyed later. A speech given from 
note cards may well be better than one 
delivered from a laptop, because you'll 
be able to walk around instead of being 
tied to a podium. And answering the 
questions of curious airline seatmates 
helps spread the word about computers 
and introduces a new set of users to these 
amazing machines. 

As more laptops move out into the 
world, the curiosity factor will diminish, 
and computers will become as accepted 
in boardrooms, on podiums, and in pub¬ 
lic transport as they now are on desktops. 
But for now, the relative novelty means 
there will be some inconvenience, and 
you may not immediately get all the time 
and productivity gains you hope for. 

Personally, I think it's a small price to 
pay for the huge gains that are to be had. I 
can’t imagine traveling without a lap¬ 
top—and once you’ve tried one of today’s 
slick new machines, neither will you. 

—Fred Langa 
Editor in Chief 
(BIXname “flanga”) 
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Limited time offer to owners of Microsoft C 


Borland’s Turbo C++ Professional 
“Everything you always wanted 
in a C compier and more” 



—Reprinted from PC Magazine, August 1990 

Copyright ''1990 Ziff Communications Company 


Special upgrade offer for 
Microsoft^ owners! 

Are you ready for an upgrade that 
conforms 100% to ANSI C, gives you 
C++, doesn’t skimp on documentation, 
features a fast, reliable programming 
environment, and provides the com¬ 
plete toolset necessary to maximize 
your productivity? Then it’s time to 
make the move to Borland. 

And the time to move is now. 

Were offering Turbo C++ Professional 
to owners of Microsoft C or any 
PC-based C or C++ compiler for 
only S149 95 .* 


Compare the features. 


COMPILER 

RISC 6.0 

TC++Pro 1 

Cn 

NO 

YES 

Full ANSI C 

NO 

YES 

Transparent overlay 
manager 

NO 

YES 

Complete printed 
documentation 

NO 

YES 



ENVIRONMENT 

Overlapping windows 

NO 

YES 

Mouse support 

YES 

YES 

Integrated debugging 

NO 

YES 


TOOLS 1 

Debugger 

YES 

YES 

Profiler 

NO 

YES 

Macro assembler 

NO 

YES 


Turbo C++ Professional 
beats Microsoft C 6.0. 



IMflth 



■ TC++ Pro 

■ MS C 6.0 


Source: 
PCLABs 
Benchmarks 
August 1990 
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“... if you want an excellent ANSI 
compiler with integrated environ¬ 
ment, overlay linkage, profiler, 
assembler, and an award-winning 
debugger—not to mention C and C++ 
support-look no further; Turbo C++ 
Professional is here.” 

—PC Magazine, August 1990 


Step up now to 
Turbo C++ Professional 
for only $149" 

That’s half the suggested retail 
price of $299® 5 . 

If you’re not convinced that 
Turbo C++ Professional is the best 
upgrade to Microsoft C 5.1, just 
return the product for a full refund. 


To order 

SEE YOUR DEALER 

(bring proof of ownership) 

or call now 
1 (800) 331-0877 


TURBO C++ 

PROFESSIONAL 


r*F*31ua&OuiGHie+ + 
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BORLAND 

Makers of Turbo C++, Turbo Pascal ,® Paradox,* Quattro'*Pro and Sidekick ® 

Code: MC13 
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Fly in bigger skies. 



It’s a matter of space. And pace. 

Your_ideas could use as much of both as they can get. Which is why 

you should consider upgrading to one of our larger MultiSync" moni- 
tors. Then you can add the best graphics accelerator you can find. The 
MultiSync Graphics Engine Board, to name one prime example. 

Together, they’ll increase your system’s productivity immensely, by 

CsC 

Computers arid Com mu meal ions 















We’re talking more windows. More words. More detail. 


Above all, more speed. 


Interested? Call 1-800-FONE-NEC for technical information. Or 


1-800-826-2255 for literature. In Canada, 1-800-268-3997. We’ll show 


you how to give your productivity a major boost. 


NEC 
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On afterburner. 


The MultiSync Graphics Engine Board. Uses 50MHz TMS S^OIO graphics processor to accelerate software applications as much as 000%. 


allowing you to put far more information on your screen, far faster. 
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If you rant the ultimate VGA graphics standard, and you've resigned yourself to paying a premium of hundreds of 
dollars to get it, you’ll find our newest monitor pleasant viewing indeed. 

The PanaSync C1381 gives you a shatp 1024 x 768 pixels, with 0.28 dot pitch. And virtually infinite color resolution. 

It’s compatible with the most popular VGA boards, as well as analog RGB, MCGA, SuperVGA, and—of course—8514/A 
standards.* 

It's comfortable in virtually any IBM-compatible or Mac n environment.** 

And it’s a masterpiece of ergonomics. With front-mounted controls, tilt/swivel stand, plus a non-glare tinted black- 
matrix screen. 


All this at a suggested retail price comparable to many 
of the ordinary VGA monitors on die market right now. For 
more information, simply call toll-free 1 - 800 - 742 - 8086 . 


PanaPro™ Monochrome Desktop Publishing Monitors with Video Adapters. 


Peripherals, Computers, Printers , 
Copiers, Tjpeurriters and Facsimiles 

Panasonic 

Office Automation, 



PanaSync" Multiscanning Color Monitor*. 




(Mac St) 


(Mac II) 


(IBM XT/AT & PS/2 Model JO) 


• MM. HCCt andSSM/A are tnute- 
marks of International Business 
Machines Cotp 

* * IBM XT, AT and PS/2 are registered 
trademarks of International Business 
Machines Corp. Macintosh isareg 
isteved trademark of Afipie Computer 
inc An optional cable is required 
Jbr Macintosh. 


















Don’t look now, but 

moving on 



Suddenly, IBM Personal System/2®s with 
Micro Channel" 1 on desks everywhere are exhib¬ 
iting some pretty wild and 
wonderf ul tendencies. They’re 
creating incredible on-screen 
presentations. 1 nteractive tu¬ 
torials with full-motion video 
and stereo sound. Graphics, 
text and animation in har¬ 
monious coexistence. What 
makes it all possible is the 
multimedia capability of the 
IBM PS/2® with Micro Channel. 


the new IBM CD-ROM that gives you the 
storage equivalent of over 400 diskettes on 


Micro Channel 
Makes It Look Easy. 


The PS/2 itself is 
designed to put multimedia 
applications to their best use. 
MicroChannel has always 
given the PS/2 extremely fast 
data rates and better 
multitasking capabil¬ 
ities. But in multimedia 
applications, it really gets 
a chance to shine. 

The multilanc highway 
design of Micro Channel 
Architecture is perfect for 
processing com 
mod ia appl ication s. 

Most conventional 
PCs just don’t have 
the power or the 
data paths to do it at 
all. Plus, Micro Channel 
in the PS/2 lets you use 


plex multi- 








there’s something 
your desk. 



a singled), so you can have access to all kinds 
of data-intensive material like clip art and dig¬ 
ital stereo sound. 

Do It All. All At Once. 

With a PS/2 with Micro Channel, you can 
start using some hot products right now. One 
is IBM’s Audio Visual Connection? Its both a 
software and a hardware tool that allows your 
PS/2 to import lugh-quality audio, dazzling 
still images, even special effects, as well as text, 
graphics and other 
data. Then, you can 
edit and present it in 
any combination you 
like right on your 
PS/2 screen, share it 
with a network or pro¬ 
ject it on a wall. It’s impressive, but don't lake 
our word for it—IBM’s Audio Visual Connec¬ 
tion received PC Magazines Technical 
Excellence Award for 1989. 

Another exciting multimedia product 
is the IBM M-Motion Video Adapter/A"! 

Coupled with the power of Micro Channel, it 
lets you incorporate full-motion video and 
high-quality sound from sources like video 
disks, VCRs and video cameras, digitize them, 
and display them in an endless array of formats. 

And lor software developers, there are 
Action Media” cards, a collaborative 
effort between IBM and Intel. 
ActionMedia cards use the 
latest DVI” Technology, 
which allows full- 
inotion video and 
analog sound 


IBM, Personal System^ and PS/2 m registered trattSnarks and MtCm Channel. AudbG Visual CmrwdjOn and 
M-Motioe Mdeq Actepter/A are Iradernarits Of Irttemafionaf Business Machines Corporaiian. DVI and ActnnMeda 
are tiademflfks of Intel Corp. ■© 1990 IBM Corp 



to be compressed, digitized, 
stored on a hard or optical 
disk and played back in real 
time, with incredibly sharp 
resolution. 



You’ve Already Got Tiie Best Seat 
InThe House. 

Best of all, you can do it all today with 
the Micro Channel PS/2s you've already got. 
No special monitors to buy. And you'll be 
perfectly poised for tomorrow’s most exciting 
multimedia technology, like interactive 
touch displays and much more. 

Contact vour IBM Authorized Dealer 

J 

or IBM marketing representative. For a 
free demonstration videocassette or a dealer 
near you, call 1800 255-0426, ext. 20. 

Your desk will never be the same. 


I---■ --■—----1 

Kora free PS/2 MultiMedia demonstration 
videocatiseite call I 800 255-0420, ext. 20 
or send this completed coupon to: IBM Corporation 
RO. Box 92835, Rochester, NY 14692 

Name___ 

Title_Phone_ 


Company. 
Address^. 
City_ 


-State _ 


Zip 


□ If you are a software developer, cheek here. 



How’re you 
going to do it? 

PS/2 it! 
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The Right Decision 



HONORABLE 

MENTION 


The 486 Champ 

..THIS COMPUTER DESERVES YOUR ATTENTION." 

PC MAGAZINE - September 11,1990 



o n the September 11,1990, 24 of 
the industry's hottest 486 powerhouses 
went head to head for the honor of win¬ 
ning PC Magazine's coveted Editor's 
Choice Award. Tri-Star delivered knock¬ 
out punches in speed, price and virtually 
every other important category. 


Once again the choice is clear. If you 
or your company demands the most 
performance for the money, the highest 
quality components and unrivaled 486 
power, Tri-Star is more than the right 
decision - it's the only decision. 


"...probably has the best mix of support, 
service, and customer satisfaction policies of 
all the computers in this review." 

PC MAGAZINE - July, 1990 

"Support Policies • Excellent ." 
INFOWORLD - MAY 7, 1990 

Flash Cache 
486/25 
$5295 

Complete with Intel's 80486 CPU, 64K RAM Cache, 
4MB RAM, 1.2MB Floppy, 1.44MB Floppy, 200MB Hard 
Drive, 1024 m 768 SVGA Color Combo, Parallel k 
Serial Ports, and 101 Keyboard. 

Flash Cache 

386/33 

$3695 

Complete with Intel's 80886 CPU, 64K RAM Cache, 
4MB RAM, 1.2M0 Floppy, 1.44MB Floppy, 200MB 
Hard Drive, 1024 x 768 SVGA Color Combo, 
Parallel k Serial Ports, and 101 Keyboard. 

Flash Cache 
386/25 
$2995 

Complete with Intel's 80386 CPU, 64K RAM Cache, 
4MB RAM, 1 2MB Floppy, 1 44MB Floppy, 104MB 
Hard Drive, 1024 x 768 SVGA Color Combo, 
Parallel & Serial Ports, and 101 Keyboard. 


9 * 


CAD WORKSTATIONS 

All Tri-Cad Systems include 
the Flash Cache 386/486 
complete with Math Co¬ 
processor, Nanao 16” 
non-interlaced display and a 
12x12 Digitizer. 

Tri-Cad Professional 
325 
$4695 

Tri-Cad Advanced 
333 
$5495 

Tri-Cad Expert 
425 
$6495 


Upgrades: 

Rendition N/256 V 
$695 

20" Hitachi Monitor 
$995 

"...THOSE OF YOU WHO 
WORK IN THE CAD 
ENVIRONMENT SHOULD 
INQUIRE ABOUT ITS 

(Tri-Star's) 

BUNDLED SYSTEMS." 


PC MAGAZINE 



All Flash Cache Computer 
systems Include 

♦ 60 Day Money Back Guarantee ♦ 2 Year Warranty 
Parts & Labor ♦ 12 Month TRW On- Site Service 
♦ Lifetime Toll-Free Technical Support 
♦ Air Express Parts Replacement 
Circle 354 on Reader Service Card 

All prkiii and spedftsWtons iubjeLt tu tbangi? witHtoul nqticc. Money Back does iwl 

include snipping charge* All systems have been verified or certified to comply wish pari IS 'o# I he 
FCC ruta tot j Class a or Class 6 computing device. 


n 

COMPUTER CORPORATION 

1800 . 678-2799 

707 West Geneva, Tempe, Arizona 85282 

Tech Support 1.800.688-TECH 
Telephone 602.829-0584 
Fax 602.345-0110 

Monday - Friday 7:00am-7:00pm MST 
Saturday 9:00am-4:00pm MST 























































Microbytes 


Research news and industry developments shaping the world of desktop computing 

Edited by D. Barker 


Minimalist Architecture Promises Speed, Chips That Can Mimic Others 


A new minimalist microprocessor 
architecture being developed by 
Teraplex (Champaign, 1L) could lead to 
systems dial not only are faster but can 
emulate other processor architectures as 
welL Teraplex’s Minimum Instruction 
Set Computer design uses, as its name 
implies, the minimum number of 
instructions possible to build a basic 
computer architecture. MISC uses long 
instruction words to fetch more Lhan one 
operand at a time, and, according to 
Teraplex officials, it processes data 
significantly faster than most current 


desktop computers. 

Perhaps an even greater benefit than 
speed is the MISC chip’s ability to 
imitate other processors by mimicking 
their instructions w ith combinations of 
its own. Because of its high speed, the 
processor can do this quickly enough to 
attain very good performance, the 
designers say. According to Teraplex 
staffers, they've built systems that can 
directly execute MS-DOS programs at 
about 4 Vi times the speed of a 386- 
based machine running at 33 MHz, 

The instructions used in the MISC 


system are as basic as possible (e,g„ 
add, multiply, logic shift, escape, and 
trap). MISC handles instructions that 
are common on current microproces¬ 
sors, such as move, by reading a data 
operand, shifting it by 0, and storing it 
to the instruction-fetch register. The 
design also uses a novel approach to 
floating-point operations; It fetches the 
numbers, unpacks them into exponent 
and mantissa, aligns them, passes them 
through the integer unit, and then 
realigns and repacks them. Teraplex 
president Philip McKinney says that this 



Put away those 3-D glasses. Texas 
Instruments has prototyped a laser- 
based display system for projecting 
three-dimensional images that can be 
viewed from any angle. As in real life, 
the visual perspective of the image 
changes with the viewing angle. Don 
Williams, a development engineer at 
TVs Computer Systems Laboratory, is 
shown here with the Omni View 
display, described in the company's 
patent application as “a real-time, 
auto-stereoscopic, multi planar 3-D 
display system . ” The display surface 
is a translucent double-helix disk 
that *s mounted on a rotating shaft . As 
the disk spins (at 600 rpm), a tow- 
power laser beam passes over it. This 
beam scans the disk in two dimen¬ 
sions, but , as T1 explains it, the eye of 
the beholder * fuses the discrete points 
of light painted on the disk " into a 
3-D image. The spinning disk can be 
adjusted to change the size and shape 
of the display space , either short and 
wide or tall and thin . Resolution of the 
laser scanning system is about 750 by 
750 pixels. The prototype as currently 
configured can display fit!I-color 
images generated with a Sun 
workstation , 77 is seeking partners to 
develop applications that use the new 
display technology. 


NOVF.MRFR 1990 * RYTF 19 







MICROBYTES 


NANOBYTES 


This won 1 ! be the year for the debut 
of the certified 50-MHz i486, as it 
turns out. Intel officials have 
conceded that the top-speed model of 
the i486 processor won't be ready 
until next year. The original target 
date for the i486/50 was “by the end 
of 1990.” An Intel spokesperson said 
it now looks like “sometime in 
199If 1 That means announcements 
of 50-MHz i486 machines should 
begin any day now. 

So while Intel keeps working on the 
50-MHz i486, a young California 
company is chilling out, Vclox 
Computer (Santa Clara, CA) claims 
that it can speed up an i486 just by 
refrigerating it. Velox says its Ice 
Cap module allows 1486s to run 50 
percent faster than their rated speeds. 
A 33-MHz i486 can run reliably at 
50 MHz, according to Vclox presi¬ 
dent Mel Snyder. The Ice Cap is a 
refrigeration module, about 3 inches 
tall, that fits on top of the processor 
in a conventional microcomputer and 
cools it to Q°C It uses a solid-state 
thermonic element to combat the 
effects of heat. Active cooling has 
been used in mainframes for years, 
but it's rare in microprocessor 
applications. So far, Snyder says, his 
company has sold modules to about 
40 firms, including Digital Equip¬ 
ment andEverex, Everex isn’t 
planning any products that use the 
cooling tower, hut a spokesperson 
said iL' s playing with it “to see what 
50 MHz does/ 1 

The techno-legal morass of cloning 
Intel’s 386 CPU has bewitched and 
hewildered some chip makers. Blu 
Integrated Information Tech¬ 
nology (Santa Clara, CA), which 
already makes its own versions of 
Intel's math coprocessors, confirms 
that it is working on a replicant 
of Intel’s top-of-the-line CPUs. 

“We do have an R&D program to 
do a 386/486-compatible product,” 
I1T president Chi-Shin Wang told 
BYTE. It will be a stand-alone CPU 
th at ’ s code-c om pat i ble w i th I n te V s, 
Wang said. Although Wang would 
not say when that chip will be ready, 
sources say that it’s likely to appear 
sometime in 1991. As for potential 
legal problems, Wang said, “Jn our 
design, we can get around [Intel's] 
patents T 


technique on Lhe Teraplex 32-bit CMOS 
design is about as last as on a MIPS 
R3000 RISC processor with an FPU. 

One advantage to using such basic 
instructions is that they can be com¬ 
bined easily to form more complex 
instructions. As a result, the MISC 
design can emulate other processors. 
Teraplex officials say they have 
checked this with a system running MS- 
DOS programs and have lest systems 
that can run MIPS and SPARC pro¬ 
grams. Teraplex is also investigating 
ru n n i n g M oto ro 1 a 68000 code, 

One of the big advantages of the 
MISC design is that it doesn’t require 
instruction decoding. Unencoded 
instruction words directly control the 
hardware of the chip. The current 32-bit 
design from Teraplex uses a long 
instruction word (LIWJ technique that 
fetches 128 bits at a time. The first 64 
bits tell the control unit and universal 
functional unit what to do with the other 
64 bits, which are two operands. The 
benefits of this technique include the 
elimination of microcode and decoding 
circuits, as well as the ability to process 
larger amounts of data more quickly. 
The current design is capable of 
operating at about the equivalent of 60 
VAX MIPS, according to McKinney. 

The MISC approach minimizes the 
use of clock cycles, which helps to 
eliminate waiting periods required to 
make sure that all signals are ready 
before issuing a clock. The control and 
functional units that handle processing 
are designed to filter instructions 
through without rigidly timing them. 
McKinney describes this design as a 
“big Paehinko machine,” after the 


A researcher at the Rocky Mountain 
Research Center (Missoula, MT) 
says he has developed the first working 
optical logic device, capable of per¬ 
forming the Boolean operations that arc 
basic to the electronic transistor. 
According to John Hail, he has designed 
a hologram—-a photographic recording 
of a pattern of light beams—that can 
accept two beams of light as an input 
signal and return a single light beam as 
an out pul. This forms the basis for an 
inverter or amplifier that can perform 
exclusive-OR and OR operations, 
among others. 

Bait told BYTE that “a patent search 
has not turned up” any comparable 
devices. Although some researchers 
have written off the possibility of 


Japanese arcade machines that filter and 
bounce hundreds of bait bearings 
through metal pins. 

Teraplex programs its chip using 
compilers and a language called 
Teraplex Intermediate Language 
Interface. This is a high-level assembly¬ 
like language for an imaginary serial 
processor. It is expanded by the T1LI 
compiler into direct machine instruc¬ 
tions. Higher-level languages like C are 
first compiled into TILJ for execution. 

Teraplex plans to begin prototype 
production of chips by the end of the 
year and hopes to have commercial 
workstations and desktop computers 
based on the chip in the fourth quarter 
of 1991. Company officials say they’re 
dealing with several third parties to 
design computer systems around MISC. 

Teraplex is not the only company 
involved in research in this area. There 
are a few VUW SPARC systems in the 
works, and British computing pioneer 
Clive Sinclair is rumored to have 
developed a similar processor with a 
96-bit in st rue lion word, a design that 
sources say can emulate existing micro¬ 
processors. 

Some experts have predicted that 
architectures using long (and very long) 
instruction words might supersede RISC 
designs. By combining ibis technique 
with a minimal instruction set, Teraplex 
is attempting to bring about two design 
revolutions: raising speed limits, and 
developing processors that can imitate 
other processors. The latter goal of 
processors that can share binary code 
could herald true interoperability among 
computers of different designs. 

— Owen Linderholm 


performing logic operations entirely 
with optics, Bait claims that his 
invention forms the basic building block 
for designing purely optical computers. 
Bait’s “optical transistor” performs the 
logic functions optically, thereby 
e 1 i min at i ng the need for e x pensi ve 
electronic logic devices such as gallium 
arsenide substrates, which are neverthe¬ 
less slower than the equivalent optical 
device. Bait says his optical transistor 
could form the basis for optical RAM 
systems, registers, multiplexers and 
demultiplexers, and other standard 
computer components. 

Halt says he demonstrated his logic 
hologram in a laboratory at Montana 
State University in Bozeman, According 
to a letter from an MSU physics 


Montana Researcher Claims Optical Processor 
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It takes less to crack C and 
Assembler than youd think. 





Miucsofi ..QuickC .Compiler 
willi <Juic^\^TiWer 


With new Microsoft' QuickC and QuickC 
with QuickAssembleif mastering the hard-core 

stuff is so easy it’s almost 
criminal. You see, the 
Quick environment in¬ 
cludes what we call the 
QuickAdvisor, an inter¬ 
active, hypertext manual 
i that furnishes answers 
on demand. As in on-line. 
While you're programming 
QuickC Compiler and 
QuickC with QuickAssembler 
also include the new language features found in 
the Microsoft C 6.0 Professional Development 
System. So you’ll find yourself in quite a powerful 



position. And, at the same time, you’ll be assured 
of upward compatibility with both of these prod¬ 
ucts’professional counterparts. 

Which means there’s no need to trash any 
of your existing code. 

Plus, with the QuickC with QuickAssembler 
Development System, C and Assembler are totally 
integrated. Ensuring easy access to the features 
you need to develop powerful applications. 

To find out how easy it is to tap C and 
Assembler or to upgrade, call (800) 541-1261, 
Dept. L91. You'll find we offer the right combination. 

Microsoft 

Making it all make sense 


Cksirjmero inside the 50 United Slates, mil (800) 5411261. trip! L9L hi Canada, nit! b73- Jfi'SH. Outride the C.5. and Canada, aril (dim € 1V9Q Mkrmtfl Corfwmim Ati nghls i vsetivd Mtwarf, tfw tHkmofl h^t> find QuickC are regis 

tired trademark:; and Mak ing ii alt malu- spilS* and QuickAtsemHer are trademarks ef Microsoft Cofpantim. 











Do anything 
and you would 


For 25 years, Epson* printers 
have placed ink on paper with 
fine-crafted precision and ever* 
increasing speed. Each character 
as impressive as the last, A feat 
that Epson 24-pin printers have 



2 Year Warranty 

Just one more measure of how 
dependable your Epson printer will he. 


accomplished 15 trillion times over. 
Today, dot matrix is the most 
widely used printing technology 
in business. Of course, the most 
widely used dot matrix printers 
are made by Epson. The very 


Two year warranty available on nil Epson printers, except the LQ‘2550 and DFX Series which offer a one-year limited warranty. Fpson is a registered trademark of Seiko Epson Corporation Smart Park and 
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.5 trillion times 
De good at it, too. 


company that invented them two decades ago. 

Epson printers—from dot matrix to laser to 
inkjet—are the epitome of reliability. But where 
there is brawn, there is also a brain. Consider 
Epson’s ingenious SelecType’ control panel and 


skillful Smart Park" paper handling. These and 
other conveniences make operating an Epson as 
flawless as the printing. 

VVe could go on. But you already have 15 
trillion reasons to choose an Epson. 


Engineered For The Way You Work? 



SeJecTypc arr tratitnniiiks of I'.psmi. America, Inc. @1990* L.psnn America. Iiic., 27K0 LnnnlLL Blvti r Ti pixxiilc, I’A EHJaflft (800) 922*H9ll 
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Dell Computer (Austin, TX) has 
developed a new disk drive control¬ 
ler card that's aimed squarely at a 
similar device announced by 
Compaq last November at its 
SystemPro introduction. The Dell 
Drive Array card features the Intel 
i960 32-bit RISC chip, a 256K-byte 
static RAM cache, and connectors 
for 10 Intelligent Drive Electronics 
hard disk drives. The card can read 
and write simultaneously from five 
disk drives, a company executive 
said, Dell officials claim that using 
the controller with four disk drives 
will yield a system with not only 
four times the storage capacity but 
approximately three limes the per¬ 
formance. The company is still 
working on the code for the i960 
chip, trying to bring the controller up 
to this level of performance. When 
we spoke with them, Dell officials 
hadn't decided on a price yet for the 
Drive Array, but they estimated that 
it could be somewhere around 
$ 1200 . 

Mac upgrade or Mac clone? Texas 
MacExpress (Austin, TX) has 
designed an “upgrade" for owners of 
the Mac Plus, SE, and Mac 5I2KE 
that the company claims will give 
them the performance of a Mac IIci 
for only $2299—about half the cost 
of the genuine Apple product. The 
System 30 comes in a box that looks 
like an IBM-type PC. "The Apple 
ROMs that arc used in the product 
have been bought bv the customers, 
who disable their old machines when 
they are taken out," explained Kevin 
Cochran, president of Texas Mac Ex¬ 
press, a subsidiary of Cork Comput¬ 
ers. The system is supposed to ship 
this month, Cochran said, "We've 
had a team of programmers working 
for the last six months in-house to 
produce our own proprietary 
operating system that bypasses 
Color QuickDraw, It's copyrighted 
software. That’s how a Mac Plus 
user with ROMs that don't have 
Color QuickDraw in them can 
upgrade to color,’ T Cochran told 
BYTE, The System 30 has three 
NuBus slots, runs a 68030 at 25 
MHz, and has a built-in paged 
memory management unit and 8-hii 
video, along with a 1.44-MB FDHD 
floppy disk drive that uses the Apple 
File Exchange utility. 


professor, Hait demonstrated "several 
optical digital devices,” including 
"exclusive-OR, OR, amplification, and 
inverter." 

According to Hait, his hologram can 
be manufactured "synthetically" using 
software for designing holograms, Hait 
is looking for a major research lab or 
company to license his technology and 
to interface the necessary design 
software to existing hologram programs. 
M aj or i m p ro ve tn ents i u ho 1 ogram 
design software are needed to make his 
invention a viable product, he concedes. 

Optical computing devices have 
made great progress in storage and 


M oving application programs to 
different operating systems, and 
getting them all to work together, is one 
of the biggest challenges facing 
software developers today. Now IBM 
and Metaphor say they’re going to try to 
make it easier. The two companies have 
formed a joint venture, called Patriot 
Partners (Mountain View, CA), to 
create a new r applications software envi¬ 
ronment that they hope will offer an 
object-oriented development system for 
building easily portable programs. 

The environment will be independent 
of current operating systems in that it 
will ride above the operating-system 
kernel, but the resultant applications 
will be able to run on OS/2 and Unix 
machines, the companies said. An 
application written fora particular 
processor architecture will run on that 
processor, without being modified, 
regardless of operating system; for other 
processors, applications will only have 
to be recompiled, a Metaphor official 
said. Initial hardware targets are 386- 
ha sed machines running OS/2 or Unix 


M any printer designs, such as those , 
in most laser printers, involve 
the use of mirrors. But Texas Instru¬ 
ments has developed a new type of 
printer technology that is taking this 
approach to something of an extreme. 
The company's new technology uses 
multiple mirrors—hundreds, in fact. 
What’s more amazing is that all these 
mirrors fit on a single silicon chip. 

TTs novel printer technology is based 
on a new type of chip called a deform¬ 
able mirror device (DMD), h consists of 
an array of several hundred microscopic 


connection applications (e.g., fiber¬ 
optic connections and optical disk 
drives), but they have proved to be 
inaccurate when used for computation. 
Therefore, most research in optics has 
been devoted to the development of 
hybrid "electro-optical" computers, 
which use optics for storage and data 
transfer and employ electronic semicon¬ 
ductors for performing logic operations. 
Researchers at AT&T’s Bell Labs, 
British Aerospace, Fujitsu, and other 
R&D centers have focused on linking 
optics to high-speed gallium arsenide 
logic devices. 

— Nick Be ran 


and IBM's RS/6000 running ADC. 
Current applications and these new 
applications are expected to he able to 
share information through Dynamic 
Data Exchange. Although the Macin¬ 
tosh isn’t currently a target of Lhe 
project, a Metaphor spokesperson said 
that it could be in the future. 

The planned graphical user interface 
for these new applications will be 
different than existing GUIs but will 
most likely resemble, and will incorpo¬ 
rate a superset of. Presentation Manager 
and Motif. The Patriot programs will 
operate on the major PC network 
systems, such as Novell NetWare, and 
will possibly have distributed object 
capabilities. 

The new venture hopes Lo release a 
specification for its environment next 
year and a toolkit in 1992. 

It’s an ambitious project, and IBM 
and Metaphor officials concede that h 
will take them two or three years to gel 
it all working. Patriot expects to have its 
software working sometime in J993. 

— D. Barker 


mirrors that can swivel, in seesaw 
fashion, on a liny axle. By varying the 
electrical charge around the mirror, TI 
can change the orientation of the mirror, 
moving it to one of three positions. The 
mirror can be completely horizontal or 
tilted slightly to one side or the other, 

TI produces the DMD chip in a new 
three -d i me ns i o n al chi p- m an uf ac luring 
process. First a base layer is put down, 
follow ed by a layer of aluminum that 
functions as the mirror. This layer is 
etched in such a way that the aluminum 
is arranged in Liny squares, with small 


IBM, Metaphor to Build Platform for Portability 


Tl’s New Printer Technology Does It with Mirrors 


24 BYTE* NOVEMBER 1990 











T 



our customers expect software that works. 
All the time. The key to software quality is 
exhaustive testing. It’s also an engineer’s 
worst nightmare. But it doesn’t have to be. 
Because now you can automate your soft* 
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft¬ 
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based. And since 
it’s non-intrusive, software behavior is tested with¬ 
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc¬ 
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at (401) 351-2273. And put an end to your 
worst nightmares. Automatically 
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In F.urupu, contact: 

Elverex Limited. Enterprise House 
Plassey Technology Park, Limerick, Ireland 
Phone: 061 338177 

QA Training limited, Cecily Hill Castle 
Cirencester, Gloucestershire, GL7 2EF, England 
Phone: (0285) 5888 


CADRE 

Cadre Technologies 
19545 N.W, Von Neumann Dn 
Suite 200 

Beaverton, OR 97006 









That’s Intel’s. And our 
new family of Math 
Coprocessors is faster— 
up to 50% for the 287XL. 

In fact, working side by side with the Intel 


microprocessor already inside your computer, 
an Intel Math Coprocessor can increase the 
speed of your spreadsheet , graphics, CAD and 


database programs by as much as 500%. That’s 
good to know, 

And the fact that it’s made by Intel is also 
good to know. 

Because Intel developed the first Math 
Coprocessor in 1982, and we’ve shipped 
millions since then. Each one is manufactured 
by Intel in the world’s most advanced logic 






facility, and then tested and retested against an 
exacting set of criteria. 

And we can guarantee that every Intel 
Math Coprocessor lives up to the industry 
hardware standards we helped develop, 
delivering the same results regardless of what 
type of computer you’re doing calculations on. 

So call Intel at (800) 538-3373. Ask for 


Literature Packet #F6 on Intel’s new and im¬ 
proved Math Coprocessors. And put an Intel 
Math Coprocessor inside your computer. It’s the 
only one with the Intel name to live up to. 

Intel 

The Computer Inside:" 


©1990 Intel Corporation. 386 and 387 are trademarks of Intel Corporation. 
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Eager to get the software develop¬ 
ment ball rolling, Quarterdeck has 
provided “key developers” with 
alpha toolkits for Desqview/X, 
which combines the company’s DOS 
multitasking system with the X 
Window System. The two available 
kits support development for 
Desqview/X using standard X11 
libraries and OSF Motif libraries. 
They are “stable enough” lor devel¬ 
opers to begin application develop¬ 
ment cycles. Quarterdeck said. The 
company plans to soon release a kit 
for Xview, based on Sun's Open 
Look. Desqview/X is supposed to be 
commercially ready in early 1991. 

Japanese companies are apparently 
planning to produce the next two 
generations of DRAM chips on 8- 
inch silicon wafers. Because bigger 
wafers yield more parts, this should 
result in faster production of 4- and 
16-Mb DRAMs through bigger 
volumes. An 8-inch wafer of silicon 
has nearly twice as much surface 
area as the 6-inch wafers now 
commonly used. According to 
reports from Japan, Toshiba is 
expected to start its 8-inch line for 
4-Mb DRAMs soon. NEC plans to 
start testing this year or early next 
year and expects to have its 8-inch 
line operational by 1992. 

According to figures from the Japan 
Electronic Industry Development 
Association, half of the 327,000 
laptop computers sold in Japan this 
spring (April to June) were of the 
notebook variety. 

Incompatibilities between applica¬ 
tions running under various Intel- 
based versions of Unix should be 
eliminated by the new edition of the 
[ntel Binary Compatibility Specifi¬ 
cation. Intel, AT&T, and Tire Santa 
Cruz Operation say they’ll collabo¬ 
rate on a new specification that will 
enable developers to write but one 
version of an application instead of 
one for each Unix variant. Develop¬ 
ers working with AT&T Unix 
System V/386 release 3,2 or 4.0, 
SCO Unix System V/386, SCO 
Xenix 386, or Open Desktop will be 
able to have their applications run 
under any 386- or i486-based 
operating system that complies with 
the new binary specification. 


axles projecting from two opposite 
comers. Then TI uses a combustion 
process to remove the material under 
Lhe main body of the mirrors. The result 
is that the mirrors are supported only at 
two comers and can swivel freely. Tl 
officials admit that this manufacturing 
process is complex, but the company 
hopes to eventually produce 2-D arrays 
containing thousands of mirrors. These 
could be used in a new type of video 
display. 

TTs first application of the technol¬ 
ogy will be in a printer. The company 
has created a chip lhaL contains 840 
mirrors arranged in a linear array. The 
DMD chip will be used somewhat like 
an LCD array in some page printers, 
selectively letting tiny beams of light hit 
a xerographic prim drum. TI says that a 
DMD printer will have 10 percent fewer 
moving parts than an equivalent laser 
printer. Tl also claims that the DMD 


chip will be cheaper to manufacture 
than a large LED or LCD array. 

Because it can shorten the amount of 
time that a mirror is ‘‘on” for each 
pixel, the DMD chip will enable a 
printer to generate variable-size pixels, 
thus producing true gray scales. By 
contrast, a laser beam must scan across 
an entire row of pixels and conceivably 
has less time on each pixel in which to 
vary its brightness. 

The First DMD printer will be used in 
one of TTs most successful primer 
markets: the airline industry. The 
device will be used to print the new 
ATB (automated ticket/boarding) 
tickets, which look somewhat like 
computer punch cards. TI claims that 
such a printer will be able to output 40 
tickets pci minute at a resolution of 240 
dpi. TI officials say they're not sure 
when this new printer will be available. 

— Rich Malloy 


AMD Accelerates RISC Line with FPU 


A dvanced Micro Devices says its 
new 32-bil RISC processor, the 
Am29050, will significantly speed up 
such devices as color laser printers, 
graphics boards, optical character recog¬ 
nition scanners, X Window System 
terminals, and imaging systems. To 
create the new chip, AMD has essen¬ 
tially added a pipelined FPU to its 
29000 processor, currently embedded in 
many graphics-intensive products, 
including Apple's Macintosh Display 
Card 8*24 GC, in which it accelerates 
Quick Draw sc reen-draw i ng ope rations. 

Running at its peak of 40 MHz, the 
29050 can perform arithmetic opera¬ 
tions (IEEE-compatible single- and 
double-precision) at a top speed of 80 
MFLOPS, AMD claims, putting it in the 
same MFLOPS league as Intel’s i860. 

The new chip is code- and pin-com¬ 
patible with the 29000. so applications 
tailored to that processor will be able to 
run on the 29050 without any changes, 
AMD says. In “floating-point-intensive 
situations,” those applications will be 
faster “by a factor of four,” according to 


an AMD spokesperson. The chip has a 
64-entry memory management unit, a 
1024-byte instruction cache, support for 
burst-mode access, and a three-address 
instruction architecture. The processor 
will be available in 2Q% 25% 33% and 
40-MHz models. 

Although Apple hasn't yet committed 
to using the new AMD chip, a member 
of the graphics hardware design depart¬ 
ment said that the company would like 
to have the floating-point capabilities 
that such a processor will offer. “With 
floating-point, we could do some of the 
transforms for 3-D drawing faster,” he 
said. “QuickDraw is 100 percent integer 
right now, but if we wanted to go to 3-D 
coordinates, if we wanted QuickDraw to 
have a 3-D architecture, floating-point 
would he necessary.” Apple officials 
have said one reason they put the 29000 
on Lhe 8*24 card is its “growth path”; in 
other words, because they're plug- 
compatible, future members of the 
29000 family could easily replace the 
current chips. 

— D. Barker 


Intel Designs an SX for Laptop Computers 


I ntel (Santa Clara, CA) has developed 
a new version of its 386SX processor 
that’s built for laptops and other 
portable computers. The new 386SL 
Microprocessor SupcrSet is essentially a 
microprocessor with a chip set to back it 
up. The 386SL includes critical design 


changes that extend the 386 architecture 
to add advanced power management 
features at the processor level. 

The Superset consists of the 386SL 
processor and the 82360 I/O chip. The 
chips operate at 20 MHz only, matching 
the highest speed of the 386SX, which 
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DR DOS 5 . 0 . 

WE COULDN’T HAVE 
SAID IT BETTER. 
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So what’s all the hoopla about? 

MemoryMAX.. for one thing. A breakthrough in 
memory management that can give you more than 
620K so you can run today’s memory-intensive 
applications, including, for example, dBASE IV. 
on Novell NetWare*. 

In fact, John Dvorak calls MemoryMAX nothing 
short of “amazing!’ 

The Press goes on to mention that because 
DR DOS 5.0 is fully DOS compatible, you can run 
all your current DOS applications. And because it is 
easy to install and requires no hard disk reformat¬ 


ting, upgrading to DR DOS is simple. Since DR DOS 
5.0 also includes ViewMAX.., a graphical interface, 
DOS is easier than ever to use. 

Now if we could just get a word in edgewise, we 
would simply like to add that DR DOS 5.0 is available 
now. Call your local dealer today. 


DRD0S&0 



Digital Research & 

WE MAKE COMPUTERS WORK 


For Laptop and Notebook manufacturers, DR DOS 5.0 is fully executable from either RAM or ROM. And, it’s available 
with BatteryMAX™, a battery-saving feature that can increase battery life 2-3 times (dependent upon OEM implementation). 


Digital Research is a registered trademark, and the Digital Research logo, DR DOS. 

MemoryMAX, ViewMAX. and BatteryMAX are trademarks of Digital Research Inc Copyright © 1990, Digital Research Inc. 
Reprinted from PC Week May 14, 1990. Copyright © 1990 Ziff Communications Company 
Reprinted with permission from The San Francisco Examiner Copyright © 1990 The San Francisco Examiner 
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WHAT MAKES 

A BEST 



A great plot begins with a great idea, easily translated through 
every phase of design with Generic CADD 5.0. 



Exchange your DXF W files with other CAD systems or insert designs 
into desktop publishing programs to create technical illustrations. 



No matter the complexity, symbols keep your workflowing uninter¬ 
rupted. Tap our professional libraries or create your own symbols. 



Need to fit a conventional design in a nonconventional space? Revise 
and improvise in less time with Generic CADDs one-stop convenience. 


A GREAT 

Ask any of over 250,000 users of Our latest version. Generic CADD 5.0, 

Generic CADD?" They’ve discovered CADD is just $395. It’s a complete design and 
that’s powerfulwithoutbeingcomplicated. drafting program backed by a support tea 
And professional without being pricey. that’s drawing rave reviews. 












































































































A BEST SELLER 

SELLER? 



Whether Its millimeters or miles, count on Generic CADDJhr 
floating paint precisian at any scale. 



Deadline pressure Is a thing oj the past Designs can be qufdriy 
edited and annotated to producejinal uxsriring drainings* 



Generic GADD 5.0 supports plotters as well as dot matrix and 
laserprinters, including PostScript*printers. 


Any toay you loot at a CADD ts a natural tool for bringing clarity to 
complex Ideas and designs. 


PLOT. 

Call us at 1-800-228-3601 for our free 
jll-color CADDalog* and portfolio of 
'.ADD drawings. 

You’ll see every plot has agreat ending. 



Generic" 

lorrvARe 

UAn Autodesk Company 

II DOESN'T GET 
ANY EASIER. 
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National Design, Inc. (Austin, TX), 
plans to bring out this month a 
TMS34020- based VGA card with 
Lhe lowest price we’ve seen yet on a 
board using Texas Instruments’ 
latest graphics processor. The new 
Votante board will sell for $995, 
according to an NDt official. The 
card is designed to work in different 
graphics environments, including 
Windows, 8514/A, TIG A. lhe X 
Window System, and CGI. The 
boards will also ship with AutoCAD 
drivers from Panacea. 

Share or LAN? The Multiuser DOS 
Federation is promoting multiuser 
PCs as an alternative to LANs. One 
MDOS member says it’s “a myth” 
that LANs are Lhe only way for 
groups of computer users to work 
together. The organization hopes Lo 
establish standards for multiuser 
computing. Among the charter 
members are representatives of 
Digital Research, Theos Software, 
SunRiven DigiBoard, Alloy, and 
Viewport International. 

The National Institute or Stan¬ 
dards and Technology says its 
Computer Security Bulletin Board 

is now much easier to access and 
navigate. The board is a source of 
i n form ati o n o n eo m pu te r seeu ri t y, 
from bibliographies of articles to 
listings of seminars. The NIST also 
posts information on incidents such 
as virus attacks. To connect with the 
BBS, dial (301) 948-5717 (at 2400, 
1200, or 3(H) bps; 8 data bits; no 
parity; 1 stop bit). To connect with 
the help squad, dial (301 > 975-3359. 

Paper is still the primary informa¬ 
tion storage medium, according to 
a survey of information managers 
conducted by Du Pont (Wilmington, 
DH). Almost half the polled atten¬ 
dees at the Association for Informa¬ 
tion and Image Management 
conference said they use hard copy 
as their main means of storing 
documents and drawings. About half 
that many said they use microfilm 
and aperture cards. Only II percent 
use optical disks, but 40 percent said 
they see rewritable optical disks as 
the next big Lhing in storage. As for 
their biggest management challenge, 
almost half said it’s finding the 
information they’re looking for. 


the 386SL closely resembles in per¬ 
formance terms. Intel has added a 
hardware-level interrupt and a new 
memory-address space. These are 
reserved fora new interrupt, called the 
sy s te m manage me nt i nterru pt (S M l). 

Using a system management handler, 
hardware companies will be able to 
access reserved system management 
memory and I/O addresses. 

The SMI allows suspend and resume 
operations, peripheral standby, CPU 
speed control, uninterruptible power 
supply capabilities, and programmed 
extensions by OEMs lo cover almost 
any other imaginable power manage¬ 
ment activity. Despite this extra logic 
that can remove processor time from the 
operating system, Intel claims that the 
386SL outperforms a 386SX. 

The 386SL includes a main-memory 
subsystem controller with a 32-MB 
address space, an EMS 4.0 memory 
controller, an AT bus controller, a lull 
cache controller, and support for the 
80387SX math coprocessor. The 
companion device, the 82360SL, 

New Material Could Ease 

T hey’re called arylated poly (p- 
phenylene sulfide) (APPS) 
polymers, and they could change the 
way microcircuits are made. Research¬ 
ers at the University of California at 
Berkeley say these new materials could 
greatly reduce the time and complexity 
involved in fabricating chips. 

Building microchips is a tedious 
process that lakes as many as nine steps, 
including coating silicon slices wilh 
silicon oxide and a photoresist polymer, 
masking off the areas that are to become 
electrically conductive From those that 
aren’t, printing the circuit pattern onto 
the silicon, exposing this sandwich to 
light (photolymtimiX etching away Lhe 
non conductive silicon oxide, and 
stripping off the phot res 1st. 

But wilh these new polymers, that 
process can be simplified hL to two or 
three steps,” says Berkeley chemistry 
professor Bruce Novak, The new 
polymers normally function as insula¬ 
tors, but the Berkeley team led by 


supports CPU, memory, and peripheral 
functions, as well as providing program¬ 
mable features to manage power to 
prolong battery life, Intel provides a set 
of low-power support logic chips. 

The 386SL and 82360SL are sold 
separately and cost $ 176 and $45, 
respectively, in quantities of 1000. 

The new SL Line signifies that Intel is 
starting to attack the chip set market. 
Several companies currently sell chip 
sets that offer many of the power 
management features of the 386SL in 
support logic devices designed to be 
used wiLh the 386SX. However, Intel 
has something those companies don’t: 
die ability to tie those features into the 
processor itself. Intel says its approach 
to power management is inherently 
safer than that of the chip set manufac¬ 
turers because the 386SL isn’t having to 
continually fight for control of memory, 
interrupts, and the CPU with the 
operating system and applications. The 
new chip set should lead to laptops with 
longer battery lives by late next year. 

— Owen Linderholm 


Pains of Chip Making 

Novak discovered dial when the 
materials are exposed to light, they 
become semiconductors; masked-off 
areas remain insulators. Thin films 
made of APPS can be laid over a circuit 
pattern and turned into microcircuits, 
wilh the exposed areas working as 
conducting wires. The thin film 
basically becomes a microcircuit after 
being phololyzed, so no additional 
processing is necessary, Novak says. 
Because the phololyzed films are 
capable of conducting electricity, chip 
makers would no longer have to use 
silicon wafers; APPS films could be pul 
down on different kinds of materials, 
APPS films could also end up on 
your computer screen. Because the 
films are so thin (0.25 micron) and 
optically transparent, they could be 
painted directly on the screen, like a 
coal of microcircuits. Current running 
through the circuits would generate 
visual patterns, Novak says. 

— IX Barker 


ARE YOU AN INNOVATOR? if you, your company, or your research group is 
working on a new technology or developing products that will significantly affect 
the world of microcomputing, we'd like to write about if. Phone the BYTE news 
department at (60d) 924-9281. Or send a fax to (603) 924-2550. Or write to us at 
One Phoenix Mill Lane f Peterborough , NH 03458. Or send E-mail to “microbytes” 
on BIX or to "BYTE" on MCI Mail. An electronic version of Microbytes, offering a 
wider variety of computer-related news on a daily basis t is available on BIX , 
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member of the growing family of Gateway 2000 
customers in California. Dive 'N Surf 
Computer Systems Manager Graham Pask 
chose a Gateway 25 MHZ 386 machine for his 
network server. The system runs point-of-sale, 
inventory' control, word processing and desktop 
publishing software. 

"1 decided to buy a Gateway 2000 system 
because they had everything I wanted for a 
good price,” said Graham. "But what really 
impressed me was the service. I had a problem 
with my 3 1/2 inch drive so they sent me a new 
drive the very next day." 

Graham said he was so happy with his 
Gateway system at work that he bought a 
Gateway 2000 25 MHZ 386 Cache machine for 
his home. 


GATE\m2(XX) 


Xnu n a friend in the buune.w " 


Until well after sunset, surfers ride the big waxes on the 
Pacific Ocean near Redorido Beach, California. 




In Redondo Beach, 
California... 


You'll find breathtaking ocean views, 
sensational surfers and Gateway 2000 
computers. 

Dive 'N Surf, famous for Body Glove® 
fashions and watersports equipment, is a 

































And In Barrow, 
Alaska... 


Over 300 miles north of the Arctic Circle, 
you’ll find polar bears, seals, whales, walrus, 
lemmings, snowy owls and what appear to be the 
largest mosquitoes in existence. On a summer 
afternoon you'll also see parka-clad tourists 
walking among local 
residents in shorts. And 
of course you'll find a 
good Mexican restaurant 
and Gateway 2000 
computers. 

Cape Smythe Air 
Service, a regional 
commuter airline serving 
Barrow, Kotzebue, Nome 
and remote villages in 
Alaska, has one of several 
Gateway 2000 computers 
operating in Barrow, Jeff 
Frier, Cape Smythe’s 
accountant, chose a 
Gateway 2000 386SX to 
run spreadsheet, data base and accounting 
applications. 

"1 was trying to decide between Gateway 
2000 and a competitor," Jeff commented, ' so I 
talked to a person who owns the competitor's 
system, He was disgruntled about the service 
he received from them. Then I talked to another 
person in Barrow who has a Gateway and she 
was happy with the product and service. The 
choice was pretty obvious - when you're doing 
business in a remote area, the most important 
things a vendor can offer are reliability and 
good service/ 

Jeff said he also appreciated Gateway's 
features and price. "When you have to pay $6 a 
gallon for milk, it’s nice to find a bargain 
somewhere." Jeff plans to buy another Gateway 
2000 computer in a few months, 


0*1 a mid-July day in Barrow , Alaska, fishing boats weave 
ir i and out of icebergs on the Chukchi Sea . 
























Zippo is known around the world for its 
windproof lighter made famous during the 
second World War, although today the 
company's product line includes many other 
specialty advertising items. Fred Gronemeyer, 
Systems Analyst for Zippo, chose Gateway 
2000 as the company's standard PC. 

"We needed to set standards for PC's and 
software to make the most efficient use of these 
tools," Fred remarked. "We started out with 
PC's from different manufacturers, but once 1 
tried Gateway I was convinced we could get the 
highest quality, most reliable machines at the 
best price from Gateway 2000. I was also 
impressed by my salesman and the tech support 
people I’ve dealt with at Gateway." 

Fred said by the end of the year Zippo will 
be running every system Gateway 2000 makes, 
from 286's up to a 486 and everything in 
between. 


Main Street, USA., is located in Bradford, Pennsylvania. 


In Bradford, 
Pennsylvania... 


You'll find a charming small city nestled in 
the Allegheny National Forest. The city’s most 
prominent local business is the Zippo 
Manufacturing Company, where you'll find 18 
Gateway 2000 computers in use. 


































Jim RondinelU, independent record producer and engineer, with 
his Gateway 2000 386SX, 


And In New York 
City... 


You'll find your senses overwhelmed by the 
countless sights and sounds of this one-of-a- 
kind city. And of course you 11 find thousands 
of Gateway 2000 computers here. 

One New York City Gateway 2000 owner is 


independent record producer and engineer Jim 
Rondinelli, Jim uses his Gateway 2000 386SX 
with a sophisticated player piano sequencer to 
compose music. 

"The software I use is written for the Mac and 
for IBM compatibles," Jim said, "but it runs 
much better on IBM compatibles. .And it runs 
best of all on my Gateway. I travel often and 
I’ve used my software on a lot of other 
machines. They don’t even compare with my 
Gateway 2000." 

Jim said he bought his Gateway 2000 because 
it was equipped for the real world with ample 
hard drive capacity and RAM. both sizes of disk 
drives and color VGA graphics. 

"It's the fastest file transfer computer I've 
ever used," continued Jim, "plus it ran right out 
of the box. One afternoon and I was fully 
functional on a brand new system." 


The streets of Manhattan are a constant blur of activity. 

























I Near Camp Verde, 
Texas... 



You'll find the magnificent Hill Country of 
Texas with rattlesnakes, prickly pear cactus and 
huge cattle ranches- You'll also find Lairy 
Mahan and his Gateway 2000 computer. 

Larry Mahan is to rodeo what Jack Nicklaus 
is to golf- He is Slx 
T imes World Champion 
All-Around Cowboy and 
is a member of the 
Cow boy Hall of Fame. 
But Larry also runs 
a cattle and horse ranch 
and is involved in a 
western apparel 
manufacturing company 
and a new Southwestern 
foods company. His 
Gateway 2000 20 MHZ 
386 sy stem is an integral 
part of his business 
operations. "We run 
cow r and calf software for 
our Longhorn cattle herd/" Larry said. 'You 
can't really manage a livestock business 
efficiently without it. Plus we do accounting, 
spreadsheets and word processing on our 
Gateway 2000 computer" 

Asked w r hy he chose Gateway 2000, Larry 
said, ’They had the best features and price - and 
I thought a computer company that puts pictures 
of cattle in their ads had to be my kind of 
people. And 1 was right. The people I've talked 
with at Gateway 2000 are honesi-to-goodness 
nice folks. It s a pleasure doing business with 
them." 


Larry Malum raises registered Texas Longhorn cattle. 

















Across The Country 
^— v You’ll Find 



You'll find so many Gateway 2000 computers in so many 
places today because people everywhere know a good value 
when they see one. In all 50 states and in over 70 foreign 
countries, thousands of people are comparing prices, quality 
and service - and choosing Gateway 2000. 

But value alone doesn't explain how a little company in 
the Midwest, started just five years ago, managed to 
outdistance hundreds of other companies, selling more 
systems through the direct market channel today than any 
other PC manufacturer in the country. 

The explanation is that the company has always main¬ 
tained a small company attitude. With Gateway 2000, you 
still get the little things you’d expect only from a small firm. 



M S 


Little things like a positive technical support depart¬ 
ment. When Graham Pask told his Gateway 2000 tech rep 
that his 3 1/2" drive didn't work, he received a new drive the 
sold very next day. 

Little things like 
the way Gateway 
2000 systems are 
fully loaded with all 
the features you 
want. Jim 
Rondinelli bought a 


loss IM 6 1987 i 93 s 1989 1990 Gateway 2000 

.0 300 - 500 4,000 ..... 

computer because 


























What you get is everything you're looking for. Whether 
you're from Indiana or Switzerland, Georgia or Nova Scotia, 
you've got a friend in the business at Gateway 2000. 

A/ 


GATEHW2000 


“You’ve got a friend in the business .” 

8 0 0 - 5 2 3 - 2 0 0 0 

610 Gateway Drive • N. Sioux City, SD 57049 • 605-232-2000 • Fax 605-232-2023 


And Around The World, 
Gateway 2000! 


they're "equipped for the real world." 

Little things like the way Gateway 
2000 sales people develop excellent 
business relationships with their customers. 

Fred Gronemeyer tried his first Gateway because he was 
impressed by his sales person. Eighteen systems later, Fred 
is still impressed by his sales person. 

And the biggest little thing of all is the feeling you get 
when you deal with the people at Gateway 2000. As Larry 
Mahan said, "they’re honest-to-goodness nice folks." 

Compare prices, quality and service. Then add up the 
little things you get from small town people running an 
old-fashioned, high-tech business. 


Gateway 2000 New Customers From 
October 1989 through July 1990 


□ Over 5.000 

□ 2,500 TO 5,000 

□ 1,000 TO 2,499 

□ 500 TO 999 

□ 150 TO 500 

~1 COUNTRIES WHERE 
Gateway 2000 
Systems are in Use 


























GATEWAY 2000 SYSTEMS 



40 Meg 28ms IDE Drive 
16 Bit VGA with 512K 
14" 1024 x 768 Color Monitor 
1 Parallel & 2 Serial Ports 
110! Key Keyboard 
MS DOS 3.3 or 4.01 

$ 1695.00 


16 Bit VGA with 512K 
14" 1024x768 Color Monitor 
i 1 Parallel & 2 Serial Ports 
I 101 Key Keyboard 
MS DOS 3.3 or 4.01 
MS WINDOWS 3.0 

$ 1995.00 


16 Bit VGA with 512K 
14" 1024 x 768 Color Monitor 
1 Parallel & 2 Serial Ports 
101 Key Keyboard 
I MS DOS 3.3 or 4.01 
MS WINDOWS 3.0 

$ 2595.00 

25 MHZ 386 VGA 

$ 2695.00 


2 s Mica MCacihM 

W33MHZ386VGA 

1 25\1HZ 4X6VGA 

■ 64K Cache RAM 

m 

■ 64K Cache RAM 

■ 64K Cache RAM 

■ 4 Megs RAM 

JLLj 

■ 4 Megs RAM 

■ 4 Megs RAM 

■ 1.2 Meg 5.25" Drive 

mmm 

EDITORS' 

■ 1.2 Meg 5.25" Drive “““ 

■ 1.2 Meg 5.25" Drive 

M 1.44 Meg 3.5" Drive 

CHOICE 

IBfQ 

■ 1,44 Meg 3.5" Drive 

■ 1.44 Meg 3.5" Drive 

110 Meg ESDI Drive ; 

■■ 

■ 150 Meg ESDI Drive 

■ 150 Meg ESDI Drive 

ESDI Cache Controller 

1 ESDI Cache Controller 

■ ESDI Cache Controller 

16 Bit VGA with 512K 


■ 16 Bit VGA with 512K 

■ 16 Bit VGA with 512K 

■ 14" 1024 x 768 Color Monitor 

1 14" 1024 x 768 Color Monitor 

■ 14" 1024x768 Color Monitor 

1 Parallel & 2 Serial Ports 

■ 1 Parallel & 2 Serial Ports 

■ 1 Parallel & 2 Serial Ports 

■ 101 Key Keyboard 


■ 101 Key Keyboard 

■ 101 Key Keyboard 

■ MS DOS 3.3 or 4,01 


■ MS DOS 3.3 or 4.01 

■ MS DOS 3.3 or 4.01 

■ MS WINDOWS 3.0 


■ MS WINDOWS 3,0 

■ MS WINDOWS 3.0 

$ 3395.00 


$ 3695.00 

$ 5295.00 


CACHE SPECIAL 


Same features as our PC Mag 
Editor's Choice 25 MHZ 386 
Cache system except this 
machine has an 80 Meg 17ms 
Drive instead of the 110 Meg 
EDSI Drive. 

$ 2995.00 


STANDARD FEATURES AND SERVICES 

* Microsoft® WINDOWS™ with all 386 and 486 systems 

* 30-day money-back guarantee 

* One-year warranty on parts and labor 

* New leasing options now available 

* Toll-free technical support for the life of the machine 

* Free on-site service to most locations in the nation 

* Free overnight shipment of replacement parts 

* Free bulletin board technical support 

If our standard configurations don't jit your needs, well he happy to custom corftgure a system just for you, 
Due to the volatility of the DRAM market, alt prices are subject to change. 


AST 


jj GATEWM2000 


‘You W got a friend in the business.” 

800 - 523-2000 

610 Gateway Drive • N. Sioux City, SD 57049 • 605 232-2000 • Fax 605-232-2023 


























Letters 


and Ask BYTE 


Computer-Aided Independence 

As a disabled computer user, I would like 
to thank you for “Opening Doors for the 
Disabled" by Joseph J. Lazzaro (Au¬ 
gust). Lazzaro provides an invaluable 
service by making more people—both 
disabled and nondisabled—aware of the 
full scope of adaptive technology. 

He and I both have a vital interest in 
this area, since without adaptive technol¬ 
ogy neither of us could function as inde¬ 
pendently as we do. I am a quadriplegic, 
and I work (and play) on a computer 8 
hours a day using the Magic Wand Key¬ 
board, a miniature IBM-style keyboard 
that my husband originally designed for 
me. This keyboard works with a wand 
and requires no strength or dexterity. We 
now sell the keyboard, and earlier this 
year, our company was awarded a grant 
for $30,000 from the New York State 
Science and Technology Foundation for 
projects relating to the keyboard’s use as 
an educational/vocational tool. 

Anyone interested in obtaining infor¬ 
mation on adaptive computer technology 
should contact the Trade Center in Madi¬ 
son, Wisconsin, at (608) 262-6966, and 
the IBM National Support Center for 
People with Disabilities in Atlanta, 
Georgia, at (800) 426-2133. 

More articles like Lazzaro’s are need¬ 
ed to reveal exactly what is available and 
how profoundly computers can affect a 
disabled person’s life. At stake are not 
spreadsheet performance and network¬ 
ing capabilities, but basic needs of self- 
realization. 

Susan Crouch 
Spring Valley, NY 

Wolf in Fly’s Clothing 
I enjoyed “The Flight of the Bee Wolf" 
by Ben Smith (June). 

I would like to suggest one correction. 
The bee wolf is not a fly, which would be 
found under the order Diptera. It is found 
in the order Hymenoptera , which con¬ 
tains sawflies, parasitic wasps, ants, 
wasps, and bees. 

The bee wolf, taxonomically, is lo¬ 
cated under the family Sphecidae , sub¬ 
family Philanthinae , tribe Philanthini , 
which contains 29 species in North 
America. They are also known as bee- 
killer wasps. 

I do not want to take away from your 
efforts to produce interesting articles. I 



just wanted you to know that entomolo¬ 
gists do read BYTE through to the last 
page. I have a great fascination for both 
insects and computers. 

Harry L. McMenemy 
Memphis , 77V 

IBM Bashing? 

Am I the only one who finds Joel S. Mos- 
kowitz’s Stop Bit (“Quest for a Mouse- 
ball," July) just a wee bit strange? 

First, he blackmails IBM into giving 
him a brand-new mouse—just because he 
lost the parts of his old one—or else he’ll 
write a big expose about the fact that this 
part does not have a part number! For the 
nuisance value and for gracious customer 
relations, IBM accedes to his “request." 

And then he writes the article anyway. 
This, from a lawyer? First blackmail, 
then breach of contract? No wonder the 
world delights in telling jokes about the 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. 
Letters two pages in length or under have a 
better chance of being published in their en¬ 
tirety. Address correspondence to Letters 
Editor, BYTE, One Phoenix Mill Lane, Pe¬ 
terborough , NH 03458. You can also send let¬ 
ters via BIXmail do “ editors. ” 

Your letter will be read, but because of the 
large volume of mail we receive, we cannot 
guarantee publication. We also reserve the 
right to edit letters. It takes about four months 
from the time we receive a letter until we pub¬ 
lish it. 


greed and venality of the legal “pro¬ 
fession." 

Lucien R. Greif 

Chappaqua, NY 

Bridge Work 

In Jon Udell’s review of a program called 
Bridge (“Windows Shopping: 3.0 Appli¬ 
cations Take Shape," July), he states that 
the program “activates the clock,... re¬ 
sizes it, and moves it to the lower right- 
hand corner of my screen.... There’s no 
straightforward way to do this on a Mac 
or in any of the Unix graphical user 
interfaces." 

This, at least with respect to Unix, is 
false. Put the following line in your log¬ 
in or profile file: 

xclock -display unixrO.O -geometry 
50x50-50-50 & 

This line will load an xclock, using 
Unix-domain sockets, on screen zero of 
display zero, with a window size of 50 by 
50 pixels and the window placed in the 
lower right-hand corner of the screen. If 
xclock follows the Inter-Client Commu¬ 
nications Conventions Manual (and as 
an X Consortium-distributed demo, it 
ought to), then it will pop up under any 
compliant X11R4 window manager 
without your intervention. 

Garrett A. Wollman 
South Burlington, VT 

What you say is true: An X Window Sys¬ 
tem manager can indeed control the ini¬ 
tial size and location of an application's 
window. My clock example, in retro¬ 
spect, wasn't well chosen. (Even under 
Windows, there is no need to resize the 
clock's window, since the clock can up¬ 
date its display while running as an 
icon.) The more interesting capability of 
Bridge, as l pointed out, is its ability to 
launch and interact with a collection of 
graphical applications under program¬ 
matic control. A Bridge program can, for 
example, launch a spreadsheet and a 
word processor and then cut a range of 
numbers from the spreadsheet and paste 
them into the word processor. Bridge uses 
graphical programs as components of 
meta-applications, just as Unix shell 
scripts and DOS batch files use com¬ 
mand-line programs. 

Nothing precludes the invention of such 
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a graphical scripting language forX Win¬ 
dow, but it's my understanding that it 
hasn 7 happened yet. 1 have no doubt that 
resourceful X Window aficionados will 
soon bring graphical user interface 
scripting to Unix. And, of course, Mac 
users are anxiously awaiting the scripting 
features promised for System 7.0. 

-Jon Udell 

ESDI Explanation 

I am curious as to how author Roger C. 
Alford arrived at the conclusion that no 
one uses hard sectoring (“The Evolution 
of ESDI/’ June). 

Where I work, we use large ESDI 
drives from Fujitsu and Micropolis, and 
controller cards from SMS Technologies 
and PSI Technologies (HyperStore), and 
everything we buy is hard-sectored at the 
factory. In fact, on the SMS Omti8640 
and the HyperStore, no option exists for 
soft sectoring. 

Although soft sectoring is preferable, 
hard sectoring seems to be the norm. 

Dave Harrison 
Los Angeles, CA 

My statement that hard sectoring is not 
generally used in ESDI implementations 
is incorrect. As you point out, hard sec¬ 
toring is still common in modern ESDI 
implementations. The important thing to 
note is that ESDI supports both soft and 
hard sectoring. I apologize for any confu¬ 
sion this may have caused. 

—Roger C. Alford 

Corvus Responds to Review 

BYTE reviewed our ReadyNct in its 
Product Focus “Networks of Peers“ 
(June). We would like to address the 
complaints of your editors. 

In the cabling connections for the 1- 
megabit-per-second Ready Net, you open 
a tap box and insert pretinned wires into 
a punch-down block. While this is more 
difficult than plugging the cable directly 
into the tap box (as you do with the 4- 
Mbps version), it is no more difficult 
than plugging in a stereo speaker. 

In the version that BYTE tested, it is 
true that Ready Net did not support sector 
sizes larger than 512 bytes for volumes 
larger than 32 megabytes. This has been 
changed in the latest version, which 
shipped in June. 

If you type in connections from the 
command line, the syntax has one more 
parameter than the standard MS-NET 
syntax that most other systems use. How¬ 
ever, the Ready Net manual in no way ad¬ 
vises users to type in connection strings 
from the command line. Ready Net pro¬ 
vides a simple menu program called 


Quick Connect that eliminates typing in 
command-line strings. And since Quick 
Connect provides the option of automati¬ 
cally making the connections after every 
reboot, there is no need to generate batch 
files for connection loading. The BYTE 
editors seem to have overlooked Quick 
Connect. 

It is false that there is no way to change 
node or user names. You can change 
them using Net View, another network 
management program that the BYTE edi¬ 
tors overlooked. 

It is incredible that the BYTE editors 
did not notice the print spooler. The print 
spooler is automatically set up on the 
first server, and it can be set up using 
Quick Connect on any other node as 
well. The queue manager was left out of 
the original Ready Net 1-Mbps version, 
but it has always been available from 
Corvus on the technical-support BBS. It 
is currently available in the 4-Mbps and 
the new 1-Mbps versions. 

Ready Net is designed for use in a 
small office environment by people not 
familiar with network operation. I am 
sure that the BYTE editors try very hard 
to be fair in their evaluations, but per¬ 
haps their technical proficiency led them 
to overlook some of the features that have 
been included for the novice. 

Janel Killheffer 
Marketing Manager 
Corvus 
San Jose, CA 

We agree that you don 7 need an electrical 
engineering degree to install ReadyNet s 
1-Mbps tap boxes. Still, these were the 
only nonmodular connections that we en¬ 
countered in the review. We don 7 under¬ 
stand why the entry-level version of a net¬ 
work advertised as “ self-installing " does 
not supply modular connectors. 

We are glad to hear that the latest ver¬ 
sion of ReadyNet can work with non-512- 
byte sectors and volumes larger than 32 
MB. More and more vendor versions of 
MS-DOS have such characteristics; it is 
critical to support them. 

It is true that Quick Connect automates 
connections, and that you can specify 
those connections by way of a menu sys¬ 
tem. However, you use that menu system 
to piece together connection strings ex¬ 
pressed in terms of concepts (i.e., plugs, 
sockets, and modules) that confused us 
and that we think will confuse novices 
even more. 

We didn 7 say that ReadyNet won 7 let 
you change the default user names—it 
will. We did not find a way to change the 
names of workstations and printers. We 
raised this question with a Corvus repre¬ 


sentative. He told us that printer names 
are indeed fixed and that workstation 
names can be modified only by means of 
a workaround. 

We are glad that the 1-Mbps version of 
ReadyNet now includes the queue man¬ 
ager. It was, as you say, left out of the 
original 1-Mbps version, and we did not 
receive a supplementary copy by press 
time. —Jon Udell and Rob Mitchell 

The Problem with Toner 

We would like to clarify two points about 
the Kyocera F-1000A laser printer re¬ 
viewed in your July Product Focus, 
“Laser Printers Get Personal." 

From the article's narrative, it is clear 
that the first toner was installed incor¬ 
rectly. The toner is never opened and 
poured into the hopper as described. As 
instructed on the top of the cartridge, you 
place the cartridge in the developer and 
keep it there until it is empty. Once the 
cartridge is locked in place, you pull a 
Mylar strip from the right to release the 
toner into the developer. 

We strongly believe that by manufac¬ 
turing the entire printer, including the 
engine, we can maintain the highest level 
of quality in our products, for which 
Kyocera has been recognized for over 30 
years. This quality has also been recog¬ 
nized by both Unisys and Mannesmann 
Tally, which chose to use our printer en¬ 
gines. 

Michelle Christian 
Marketing Communications Manager 
Kyocera Unison 
Alameda, CA 

We did follow the procedure you describe. 
We locked the toner into place, pulled the 
Mylar strip, and released the toner into 
the developer. We were then required to 
remove the toner receptacle before re¬ 
placing the hopper. At that point, we 
were exposed to any loose toner left in the 
receptacle. That was the difference. 
Printers using the Canon engine elimi¬ 
nated the need to deal with the toner at 
all. Even among those printers requiring 
separate toner, the Kyocera Unison mod¬ 
el was the only one that didn 7 leave the 
toner receptacle attached to the toner 
cartridge. With the other printers, you at¬ 
tach the toner and pull the strip, and the 
dirty work is done. 

We can see the advantages of manufac¬ 
turing the entire printer. We just think 
that buyers should make sure that ex¬ 
pendables (e.g., toner and drum) and up¬ 
grades are readily available. In general, 
third-party support adds value to any 
product. 

—Stanford Diehl and Stan Wszola 

continued 
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We slash interface 
development time. 

(and we can prove it!) 



C-PROGRAMMERS: 

See for yourself how 
Vermont Views ™ 
can help you create 
user interfaces 
the easy way. 

If you want to start saving a tre¬ 
mendous amount of time and 
effort, call for your free Vermont 
Views demo 
kit and put us 
to the test. 

Vermont Views 
is a powerful* 
menu - driven 
screen design¬ 
er that comes 
with a C li- 
braiy of over 

550 functions. Which means you 
can create user interfaces in just 
a fraction of the time it takes to 
write the code yourself! 

Why try to reinvent the 
wheel when Vermont Views lets 
you interactively create pull-down 
menus, window-based data-entry 
forms (with tickertape and memo 
fields), scrollable form regions, 
choice lists, context sensitive 
help, and a host of other interface 
objects, 

Vermont Views combines the 
convenience of a fourth genera¬ 
tion language with the power, 
flexibility, and blinding execution 
speed of native C code. 

Turn your prototype 
into the application. 

Let’s face it. With most systems, 
you have to throw away your proto¬ 
type when coding begins. Which 
means you waste precious time 


and effort With Vermont Views, 
things are a lot different. In fact, 
the prototype actually becomes 
the application . So menus and 
data-entry forms are usable in the 
final application without change. 
Names of functions for retrieving, 
processing, and storing data 
can all be specified as the proto¬ 
type Is created. And that T s just 
for starters. 

Here's a truly 
universal solution. 
When you create an inter¬ 
face with Vermont Views, 
you can port it among 
PC-DOS, OS/2, UNIX 
XENIX, and VMS. 

Vermont Views can be 
used with any database 
that has aC-language in¬ 
terface (most do), and will create 
interfaces for any roman-based 
language. Our form-locking ver¬ 
sion lets you develop quickly and 
safely on networks and multi¬ 
user operating systems, too. 

If you need DOS graphics in 
your applications, we also have 
the answer. Vermont Views T * 
GraphEx allows all Vermont 
Views' windows, menus, and 
forms to work in CGA, EGA, VGA, 
and Hercules graphics modes. 

So you can use your 
favorite graphics package 
to create charts, graphs, 
and other images to enhance 
text displays. 



jq? 
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WE GUARANTEE 
YOUR SATISFACTION, 
FOREVER- 

We're so sure you'll 
love Vermont Views that 
we make this iron-clad, 
money-back guarantee. If 
you're ever dissatisfied 
with Vermont Views, for 
any reason, return it for a 
prompt, no-questions- 
asked refund. (All you 
have to do is certify that 
you haven't incorporated 
our code into any ap¬ 
plication.) 


Call for your FREE 
demo kit! 

800 - 848-1248 

(Please mention "Offer 074") 

Don’t take our word for it. Put 
Vermont Views to the test by 
calling for your personal, free 
demonstration kit. Or fax us at 
(802) 848-3502, 




Vermont 
Creative 
Software 

Pinnacle Meadows. 
Rlchford, VT 05476 
Phone: (802) 848-7731 
FAX: (802) 848-3502 


























There are 

three ways 
to get 

ewrything 

you expect 

fomalaser 

printer 


Winters. Computers, Peripherals, 
Copiers. Typeu riters and Facsimiles 

Panasonic, 


Office Automation 



When you want corporate-size 
features in a desk to p packa ge. 

Speed, fonts, flexibility. Everything you 
want in a personal baser printer, in 
a package that fits comfortably in your 
office or home. The KX-P4420 prints 
at a fast 8 letter-sized originals per 
minute—up to twice the speed of some 
personal laser printers. And its standard 
features include a large-capacity paper 
cassette, 22 internal fonts available in 
25 symbol sets (including legal), plus 
512K of memory, expandable to a full 
4.5MB. The 4420 personal laser printer. 
Corporate-size features. Personal price. 



The Panasonic ’ 
Personal Laser. 
























When you have several peo ple in 
vour department , you need a 
printer that can handle them all. 


What makes the com pan y look 
g ood makes you look g ood. 


Lots of speed, lots of capacity, lots of 
emulations. The KX-P4450i is meant for 
the whole department. It has dual-bin, 
high-capacity paper cassettes. And does 
a full 11 pages per minute even if even' 
page is different. Each page will be crisp 
and clear, no matter which of the 28 
internal fonts you’re using. And the 4450i 
emulates Uiserjet Series II, as well as 
popular dot matrix and daisy wheel 
printers* This is one laser everyone will 
be happy to share. 



The Panasonic 
Shared Laser 




When appearance is all, choose the 
KX-P4455 with Adobe PostScript. With it, 
you can dramatically enhance every 
document with multiple fonts, varied type 
sizes, even images rotated and scaled to 
fit. At 11 pages per minute, and with 
superb print quality. The features you 
want most are standard. From 39 Adobe 
fonts, to dual-bin, high-capacity paper 
cassettes. Plus a wealth of optional 
typefaces. And its interfaces work beauti¬ 
fully with MS-DOS, UNIX or Apple 
environments* With the 4455, you don’t 
just print your documents, you publish 
them. 



The Panasonic 


FOR FURTHER INFORMATION, SEE THE PRODUCT SPECIFICATIONS ON THE NEXT PAGE, OR CALL TOLL-FREE 1-800-742-8086. 

























Three great laser printers. 
Designed Specifically iortheways 
people do business. 


The KX-P4455 
Panasonic PostScript laser. 



Printin g S peed: 11 pages per minute* * 
Compatibility : Adobe PostScript, HP LaserJet 
Series II and Diablo 630 emulations* 

Fonts: 39 Adobe Fonts.* 

Pa per Handlin g: 'f\vo 250-Sheet Cassettes. 
Resolution: 300 Dots Per inch. 

RAM: 2MB Standard, expandable to 4MB. 
Interfaces: RS-232C/422A Serial, Centronics 
Parallel and Appletalk.* 


The KX-P4450I 
Panasonic Shared Laser. 

Printin g S peed; 11 pages per minute. 
Compatibilit y: IIP LaserJet Series II, 
Panasonic, Epson, IBM and Diablo 
emulations* 

Fonts: 28 interna! Fonts-14 available 
in both portrait and landscape. *I\vo 
slots for optional font cards. 

Pa per Handling : Two 250-Sheet 
Cassettes with Manual Feed. 
Resolution: 300 Dots Per Inch. 

RAM: 512K Standard, expandable 


The KX-P4420 
Panasonic Personal Laser. 

Printin g S peed: 8 pages per minute.*' 
Compatibility: HP LaserJet Series II 
emulation.* 

Fonts: 22 Internal Fonts-U available 
in both portrait and landscape. Two 
slots for optional font cards. 

P aper Handlin g: 250-Sheet Cassette 
with Manual Feed. Face-up and 
face-down output. 

Resolution: 300 Dots Per Inch. 

RAM: 512K Standard, expandable 


Interfaces; Centronics Parallel and 
RS-232C Serial, 


Printers, Computers, Peripherals, 
Copiers, Typeutilm am! Facsimiles 


Interfaces: Centronics Parallel; 
Optional RS-232C Serial. 


Office Automation^ 


w 

- 1 

8 . 



" HP and LaserJet Series II, Epson, IBM, Diablo, Adobe and PostScript MS-DOS, UNIX and Appletalk are registered trademarks or trademarks of Hewlett-Packard Co .Seiko Epson Corp., 
International Business Machi nes Inc., Xeno* Coip,, Adobe Sterns Inc., M icmsoft Carp., AT&T and Apple Computer Inc,, respectively * * Letter size, text mode,- % 5% image area, ail originals, 

[Specifications are subject to change without notice. ] 

LPF- BY Circle 274 on Header Service Card 
















































ASK BYTE 



Like, Squaresville, Man 
I am wondering if all present computer 
systems divide the display into so many 
square pixels. If high resolution is impor¬ 
tant, as in animation and CAD, then the 
square tessellation of the display does not 
seem to be the best choice. 

There are only three regular tessella¬ 
tions of a planar surface: covering the 
surface with squares, with regular trian¬ 
gles, or with regular hexagons* In any of 
these cases, circles can be inscribed 
within each of the polygons of a given 
tessellation* This results in three differ¬ 
ent methods of uniformly packing circles 
on the plane. The sizes of the square, the 
regular triangle, and the regular hexagon 
can be chosen so that the circles are the 
same size for all three methods of circle 
packing. It is then fairly easy to show 
that, for a given area of reasonable size, 
the hexagonal tessellation leads to the 
greatest number of circles of a given 
radius. 

These circles inscribed within the reg¬ 
ular polygons correspond to the beam of 
electrons that activates each pixel of the 
CRT (when the brightness is adjusted 
properly), A circle inscribed in a regular 
hexagon covers over 90 percent of the 
area of the hexagon. The same circle in¬ 
scribed within a square will cover less 
than 79 percent. Thus, the hexagonal tes¬ 
sellation leads to about 15 percent more 
pixels for a given area. This should indi¬ 
cate a slightly better resolution for graph¬ 
ics work. (The method of grouping the 
pi xels for the creation of a character set is 
another matter.) 

Thank you for any explanation that 
you can give. 

Lem Chastain 

Brooklyn, NY 

This is really a question for people who 
design graphics systems , but I will join 
you in supposition . 

Perhaps the reason behind the rectilin¬ 
ear pixel arrangement has to do with the 
history of the most common display medi¬ 
um: the CRT The beam is sweeping left 
to right in horizontal strokes. If the pixels 
were shaped as hexagons, the beam 
wouldn V be able to sweep smoothly 
across the display. Early TV grew from 
black and white to color , and then com¬ 
puters began painting pictures on TV dis¬ 
plays through graphical display drivers. 
We have always thought of display coor¬ 
dinates as straight Cartesian (x, yj coor¬ 
dinates, and making the changeover to 
hexagons might freak people our. Still, 


the increased resolution might be useful. 

With display technology changing on a 
daily basts, it would be relatively easy to 
implement your approach in LCD, plas¬ 
ma, or electroluminescent display tech¬ 
nologies. Electronically, we drive the dis¬ 
plays from banks of memory anyway, so 
it 5 just a matter of addressing the data to 
the right cell. The only real difficulty 
would be to get programmers to think in 
hexagons. We would have to rewrite all 
the line- and circle-drawing algorithms, 
get new versions of Microsoft Windows 
and Macintosh Toolbox drivers, and so 
on. Do any display manufacturers have 
thoughts on this? It's an interesting idea, 
and / hope that people remember that 
they read it here first. Lem, if we receive 
any royalty checks, we 7/ be sure to pass 
them along to you.— H. E. 

A Storm in the Port 

With IBM XT compatibles, it is a simple 
matter to switch the turbo mode on or off 
by reading a port (often at address 62 
hexadecimal) and resetting 1 or more 
bits, depending on the type of board. 

I recently purchased an AT compatible 
with the Texas Instruments AT chip set 
and Award 286 Modular BIOS 3.(BHD. I 
would like to be able to switch the ma¬ 
chine into and out of turbo mode using 
this technique. Unfortunately, 1 do not 
have any information on the speed set¬ 
ting. Do you have any ideas on the 
subject? 

R. D. B. Fraser 
Tewantin. Queensland, Australia 

Unfortunately, you haven't given me 
enough information to completely answer 
your question. The software control over 
the turbo function is often handled by the 
keyboard cant roller/microprocessor on a 
PC-compatible machine. As you pointed 
out, it's usually a matter of twiddling a 
bit or two at an I/O port, usually in the 
range 62h to 6Fh. According to Award, 
the company has never made a version of 
its BIOS for the Texas Instruments AT 
chip set . Because of that, there’s no way 
that Award can tell you where the I/O 
port is on your machine ; that information 
would have to come from the mother¬ 
board manufacturer. If you want to send 
your letter anyway, you can reach Award 
at 130 Knowles Dr., Los Gatos, CA 
95030 r or by fax at (408) 370-3399. 

All is not lost ♦ If your BIOS supports 
speed-changing through the keyboard 
(often Ctrl-Alt- + and Ctrl-Alt- - or Ctrl- 
Alt-I and Ctrl-Alt-2), you can find the 
port by tracing through the BIOS in the 
debugger. The address of the keyboard 
handler (INT09h) is 0000:0024. Get that 


address (probably in the F000 segment) 
and disassemble the code. If you are 
lucky, you 'll find an OUT instruction to a 
port in the 60h-6Fh range. When you 
find something interesting, write a short 
test program to twiddle the bits, and see 
what happens. 

Finding that I/O port is a good rainy- 
day activity, one that should keep you en¬ 
tertained for hours, Be prepared to reboot 
often; it's likely that if you tweak the 
wrong bit on the keyboard controller, 
you jl totally mess up your machine. 

-H. E. 

Frantically Foraging For Fractint 

Would you please let me know how or 
where 1 can obtain information on a pro¬ 
gram named Fractint? 

Arthur Tramolo 
East Hartford, CT 

Fractint is a public domain fractal dis¬ 
play program by Bert Tyler and a few 
other hotshot programmers , Source code 
and executable copies are available on 
BIX, CompuServe, and many BBSes: its 
latest release is version 14.0. 

If you have trouble obtaining the pro¬ 
gram on-line, contact the author at Tyler 
Software (124 Wooded Lane, Villanova, 
PA 19085).- S. A. 

Missing Manuals 

In July 1989, I bought a 20-MHz Arch 
Tech 386 Tower Computer from Tech 
Center in Boulder, Colorado, and the 
system has worked great. My problem is 
that not all the manuals were in the 
boxes. I thought you might be able to give 
me some good ideas on how best to ad¬ 
dress the problem. 

For the last year, I have been trying to 
get the manuals from the people at Tech 
Center, but I have had no response from 
them. 1 guess that’s because they know I 
am a foreigner, and they think that there 
is no marketing benefit in helping me. I 
have thought of addressing Arch Tech di¬ 
rectly to purchase the manuals, but I do 
not want the company to think that I want 
the documentation to duplicate its system 
here. Also, I do not have Arch Tech's 
address. 

How should I address this problem? 

Francisco Bascunan Noguera 
Santiago, Chile 

I*m glad to hear that you ’re enjoying your 
new machine. Unfortunately, without 
more information, I can 7 help you track 
down manuals for it. The Boulder phone 
book doesn V list any business under the 
name Tech Center, and I ended up speak¬ 
ing with several people who work for 
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ASK BYTE 


companies with similar-sounding names 
(thanks to all who helped!). If that j the 
correct and full company name , perhaps 
it I s out of business now * 

/'m more concerned about the name on 
your computer. No one seems to have 
heard of a computer built under the name 
Arch Tech, Perhaps your machine is from 
Arche Technologies? In that case, you 
can reach Arche at 48881 Kato Rd., Fre¬ 
mont, CA 94539, (415) 623-8100. Be 
specific with the exact configuration and 
model numbers of your system compo¬ 
nents. I'm reasonably convinced that 
your experience was simply the result of 
bad communication, not because you're 
a foreigner * Companies that do business 
that way simply don 7 stay around very 
long,— H. E. 

More on Fractint 

A number of years ago, I obtained a disk 
displaying Mandelbrot fractals from 
BYTE* Now 1 have obtained Fractint ver¬ 
sion 12*0, but I have a problem* 

1 have an Olivetti M24 computer that 1 
understand is equivalent to an AT&T 
6300 computer. Mine is fitted with CGA 
and a color monitor. The computer has 
been upgraded using Sota 2861 and is 
also fitted with an 80287 math copro¬ 
cessor. 

My problem: Using Fractint, I get only 
four colors* With WordStar, Turbo Pas¬ 
cal, Paradox, Quattro Pro, and GW- 
BASIC, lean obtain all the colors I desire 
on the screen. 

By the way, I am having the same 
problem using Flight Simulator 3, but 
not using the American version of Tetris. 

I have been a subscriber to BYTE for the 
last four years, and I have become aware 
of your sympathetic approach to reader 
problems. 

J. Yodaiken 
Cape Town , South Africa 

Unfortunately, CGA graphics capability 
hits its peak at four colors. The other ap¬ 
plications that you mention are text-mode 
programs and provide more colors by 
using characters to make up the screens * 
Quattro Pro will also run in graphics 
mode, but it will then give you the same 
four-color limitation. 

/ am not familiar with the Tetris pro¬ 
gram that you mention, but again, I sus¬ 
pect it is a text-mode application. Obvi¬ 
ously, text mode is not appropriate for 
detail-intensive programs like Fractint 
and Flight Simulator. 

If you spend any time at all running 
graphics software, you may want to look 
into upgrading to a VGA system; the dif¬ 
ference will be startling.—8. A. 


I Just See Stars 

I recently bought a new machine, and 1 
was a bit dismayed to find my spread¬ 
sheet files full of stars when I tried to use 
them* All the labels were there intact, but 
no numbers. It didn't take too long to fig¬ 
ure out the cause; I had to deal with simi¬ 
lar problems on my old machine as well. 
The software thinks the machine has a 
numeric coprocessor, but it doesn’t, so 
all the numbers are garbage* 

Most software packages with the capa¬ 
bility to use a coprocessor run a short 
routine at start-up that asks the copro¬ 
cessor to store the control word (FSTCW) 
or the status word (F5TSW) into memory. 
If this works (i.e., if the value in the 
memory location is changed or is a valid 
value), then the software assumes you 
have a coprocessor and uses it thereafter 
to do numeric operations* 

Both the machines that I have owned 
will return values when asked to do one 
or other of the above operations, and I 
know several other people who have run 
into this type of problem* Where does the 
fault lie? 

Why do software companies include 
such flimsy and potentially fallible 
checks for the 80x87 in their software 
and compilers? I started getting weird 
numbers in my spreadsheets one lime be¬ 
cause the 80287 was half out of its socket 
after I'd been messing around putting in 
a board. It still passed the check for pres¬ 
ence, even though half the pins were not 
connected. Why doesn’t the routine 
check the results of a division or a multi¬ 
plication? 

Jon Waterhouse 
Si. John's, Newfoundland, Canada 

If your spreadsheet software (whose 
name you fail to mention) checks for a co¬ 
processor in the way you describe , then 
you're right to feel dismayed. Most soft¬ 
ware will look for a coprocessor via the 
BIOS equipment check interrupt (II hex¬ 
adecimal). This interrupt returns a word 
full off lags that is set by your machine *s 
power-on self test routines. How the 
POST routine does its job probably varies 
from BIOS to BIOS. Some machines re¬ 
quire you to install a jumper whenever 
you install a coprocessor, and in that 
case the BIOS may simply look for the 
presence of that jumper. Also, AT-class 
machines expect a flag set in the nonvola¬ 
tile CMOS RAM indicating the presence 
of a coprocessor. Have you checked your 
machine for either of these possibilities? 

Finally, if you want to know how soft¬ 
ware can detect and identify an 80x87 co¬ 
processor, look for BYTE a* March 1988 
issue. Prakash Chandra of Intel shows 


assembly language source code in his ar¬ 
ticle “Programming the 80387 Copro¬ 
cessor/'—R. G, 

PostScript Preview 

I m trying to find a PC program that will 
let you preview, one page at a time, the 
contents of a text file as it would appear 
when printed on a LaserWriter Plus, 

This program would be used by stu¬ 
dents of the Chisolm Institute of Tech¬ 
nology to print their assignments. At 
present, we have a program that converts 
files from various word processing pro¬ 
grams to PostScript. This transformed 
file is then sent to the LaserWriter Plus 
for printing. 

There is a shortcoming with this ar¬ 
rangement. After you've committed the 
text file to laser printing, there is no turn¬ 
ing back. Consequently, students can 
lose a lot of money on wasted printing. 

Graham Brown 
Dromana, Victoria, Australia 

Most word processing programs these 
days will support PostScript. You should 
call the vendors of the various word pro¬ 
cessing programs and ask for a PostScript 
driver. At the same time, ask if the pro¬ 
gram has a preview mode , Many word 
processors will either show you what the 
printed output will look like on-screen or 
will print the output to a disk file. As long 
as you have a PostScript driver installed, 
the preview should look exactly like the 
final printed output. If you can find driv¬ 
ers, this would be your best bet, 

Another solution is a PostScript inter¬ 
preter. The primary purpose of a Post¬ 
Script interpreter is to convert PostScript 
files so that they can be printed on non- 
PostScript printers. Although you would 
not need one for this purpose, a Post¬ 
Script interpreter might include a preview 
mode as well, so you could use such a 
program to see how the final printed page 
will appear. LaserGo (9369 Carroll Park 
Dr., Suite A t San Diego, CA 92121, 800- 
955-3668) should be able to help you. 
The company's GoScript program will 
display PostScript on EGA or VGA moni¬ 
tors. It wilt also display TIF and PCX 
files. —S. D, 


FIXES 


In “Faster Gets Smaller” (August), 
Compaq inadvertently provided BYTE 
with the wrong FCC rating for the Desk- 
pro 386/25e, The correct rating is FCC 
Class R, not Class A, ■ 
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Here's what they say 
about Zortech C+ + 


“ Zortech is a truly fine compiler...If you've 
been waiting for a major player to offer a 
professional C++ development system for 
OS/2 and Windows, as well as DOS. 
wait no longer... Zortech has it! ” 

Richard Hale Shaw, PC Magazine, p.38, March 13, 1990 

" Zortech C++ is one of the best MS-DOS 

products I've had the luck to use.I can 

highly recommend the Zortech 2.0 release." 

Scott Robert Ladd, Dr. Dobbs Journal, pp. 64-73, January 1990 


Zortech has done a commendable job 
with C++ 2.0 and I recommend it 
highly...The debugger is impressive...Get the 
Developers version...it's worth the money." 

Bruce Eckel, Micro Cornucopia, pp. 8-1 7, March 1990 

“We have devoted virtually a full issue to evalua¬ 
tion of C Compilers. . . . it's an easy choice. We 
pick ZORTECH ” 

J. D. Hilderbrand, Editor, Computer Language, p. 7, May 1990 


AT&T™C+ + V2 
Specification 

/ Multiple Inheritance 
Z Type Safe Linkage 
Z Pointers to Members 

Compiler Features 

y Native code compiler with 
separate global optimzer 
y Improved MSC Source 
Level Compatibility 
y MS Windows T " Compatible 
y CodeView ,M Compatible 
y Fast Graphics Library with 
C++ interface 


C+ + Source Level 
Debugger 

y Also Debugs C 
y Assembler Debugging 
with access to registers 
and memory. 

y 16 Debugging Windows 
y Multiple Statement Lines 
y Break/Trace/Watchpoints 
y Dual Monitor Support 
y Full C+ + name 

unmangling for easy use 
y Block memory write protect 

C+ + Tools Classes 


y Easy to use TSR functions 
y Standard Library Source 
Code included with 
Developer's Edition 
y Seamless LIM/EMS 
Support via new handle 
pointers or directly via 
EMS library functions, 
y Full MS Mouse Library 
y OS/2 Compiler Option 
y 99% ANSI C Compatible 
y Improved code size/speed 


y 25 C+ + Classes with full 
source code 

y Includes new Text User 
Interface Classes 
y Event Queue, BCD Maths, 
Linked Lists, Money, DOS 
error handling classes, 
text windows and editing 
classes , virtual arrays , 
time and date handling, 
directories and filenames, 
interupt vectors, etc... 


PRICES 

C++Compiler $199.95 
C++ Debugger $149.95 
C++Tools $149.95 
Library Source $ 149.95 
Save $200 - Get the 
Developer's Edition for 
only $450 (includes all the 
above items). 

OS/2 Option $149.95 
C++ Video $499.95 


USA: Zortech Inc. 

4-C Gill Street 
WOBURN MA01801 
Voice: 617-937-0696 
Fax: 617-937-0793 

EUROPE: Zortech Ltd. 

106-108 Powis Street 
LONDON SE18 6LU 
Voice: 44+ 81-316-7777 
Fax: 44+ 81-316-4138 


"ANNOUNCING V2.1" 


640K Memory 

• New VCM m (Virtual Code 
Manager) technology 

• New Rational DOS Extender 
technology for compiling/ 
debugging massive programs 

• New Virtual C+ + Source 
Level Debugger requires only 
4k RAM! 

Zortech VCM™ for DOS 


Barrier Smashed! 

• New Remote Debugging via 
serial port 

• New Powerful Environment 
with Browser 

• New Completely Revised 
& Expanded C+ + Tools 

• New Improved Compiler 
Optimization 


With Zortech's Virtual Code Manager (VCM) you can compile standard 
MS-DOS applications containing up to 4Mb of code. VCM is a sophisticated 
virtual memory system that dramatically improves performance over 
conventional overlay methods. Naturally, our debugger understands VCM tooI 


Rational™ DOS Extender Technology... 

Version 2.1 incorporates this new technology for compiling and debugging 
really big programs on 286, 386 or 486 based PC's. You can also use V2.1 
together with Rational Systems DOS Extender (purchased separately) to 
produce your own applications which can access memory beyond the 640k 
DOS limit. 


C++ Debugger in 4k RAM! 

Zortech's Virtual C++ Source Level Debugger can now locate itself in extended 
memory on 386 machines. This requires only 4K of conventional RAM! 


STOP PRESS - NEWS FLASH 

386 Compiler/Debugger Option (using Phar Lapp 
DOS Extender), UNIX 386 Compiler and OS/2 
Debugger all available soon. Also new C++ 
Classes and Addison Wesley ZTC++ book. 


ORDER/UPGRADE HOTLINE 1-800-848-8408 




386SX Multi-Task Force 

Launch and run two, three, four or more programs simultaneously. Blast the 640K memory barrier to cut 
even the most massive programs down to size. And ' rocket through spreadsheets, word processing, 
desktop publishing and more with lightning-fast 16MHz, 32-bit speed, with this new BSR 386SX computer 
and your FREE bonus Microsoft windows 3.0, you'll infuse your computing with the time- and work- 
annihilatina might of true multi-tasking and 386SX power. PLUS, you get $2,850 worth of FREE NAME¬ 
BRAND software. Plus, as an added Super Bonus, you also get $495 Quattro Pro. You 'll be armed and ready 
to assault any business, learning and creative project, all for DAK's industry-busting price of just $ 1,799. 

BSR 16MHz 386SX Computer with 1 full this work-vanquishing, time-saving, pro¬ 
ductivity-enhancing 386SX computer. 


By Drew Kaplan 

Get ready to unleash breakthrough 
computing power. Imagine writing a sales 
report with your word processor while simul¬ 
taneously recalculating a spreadsheet. 

Imagine running massive desktop pub¬ 
lishing programs with plenty of RAM to 
spare. And, imagine blazing through all 
your computer work with lightning-fast 
16MHz 32-bit speed all for just $1,799. 

Sound like a fantasy? With most com¬ 
puters it would be. But, not with this new 


megabyte of RAM, massive 28 millisecond 
hard drive and .31 dot pitch VGA monitor. 

It's the most powerful, fully-loaded com¬ 
puter DAK has ever offered. 

Plus, with the included Microsoft Win¬ 
dows 3.0 and $2,850 worth of additional 
FREE bonus software (including WordStar 
5.5), you'll be armed to make short work of 
any computer project. 

Read on and together we'll explore all 
the amazing feats you'll accomplish with 


ANATOMY OF A 386SX 

At the heart of this new BSR 386SX com¬ 
puter is the latest 386SX microprocessor. 

Unlike a 286 microprocessor (found in 
AT computers), which processes informa¬ 
tion in 16-bit chunks, a 386SX can process 
information in 32-bit chunks. So, it can 
handle more than twice the information a 
standard 286 can, in less time. Wow! 

Plus, you'll be able to run the latest 386 pro¬ 
grams and all PC/AT compatible programs. 

This 16MHz, 0-wait state speed demon 
can calculate spreadsheets, reformat desk¬ 
top publishing documents and run any of 
the FREE programs in record time. 

But, if you're like me, you use your com¬ 
puter mostly for word processing. So you 
might not be too concerned with speed. I 
wasn't either, until 1 pitted my old 286 
against the BSR 386SX. 

I spell-checked the same 50-page report 
on both computers. 1 was astounded to dis¬ 
cover that the 386SX spell-checked the 
document over a minute faster. 

A single minute may not seem like much, 
but when you think of how many reports, 
letters and proposals you spell-check in 
one week, those minutes add up. 

Plus, just wait till you see how quickly 
this 386SX boots up, and how fast you'll 
run through complex spreadsheets like 

INCLUDED BONUS SOFTWARE 

Retail Price 


Microsoft Windows 3.0 . $149 

Quattro Pro . $495 

WordStar 5.5 Professional .$495 

Reflex 2.0 . $249 

Gem Desktop Publisher.$299 

Gem Graph . $299 

Gem Draw Plus ... $299 

Gem WordChart . $199 

SideKick . $ 89 

Key FormDesigner.$ 179 

KeyMailer . $149 

Three-Button Mouse.$ 99 

Grammatik IV . $ 99 

PC Paintbrush . $ 99 

PC USA . $ 69 

Keyboard/Keypad Trainer . $ 69 

KeyDictionary . $ 99 

WordFinder . $ 59 


It's $3,494 worth of BONUS software 
included with your BSR 386SX computer! 
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Quattro Pro. But, speed is just one small 
part of the sheer might of this fantastic 386SX. 
DOWNTIME DECIMATOR 

The true power of this BSR 386SX 
is its astounding memory handling 
capability. It shatters the 640K 
RAM barrier which shackles 
286 computers. 

No longer will you be limited 
to the old DOS standard of 
640K RAM. Sure, some 286 








































































With your FREE included three-button mouse you'll 
zoom through databases , desktop publishing and 
word processing at meteoric speed. 


computers have 1 meg or more of RAM. 
But, most programs don't actually use it. 

But, with your 386SX and a memory¬ 
managing program like the incredible 
Microsoft Windows 3.0, (yours absolutely 
FREE), you'll use all of this computer's 1 
full meg of RAM (or 2 full megs with op¬ 
tional upgrade for just 579 9 °). 

Now you can run high-performance busi¬ 
ness spreadsheets, (like your just-released 
Quattro Pro bonus), huge databases (such 
as Reflex 2.0) and desktop publishers {like 
the included GEM Desktop Publisher, com¬ 
plete with Gem Graph, Gem Draw Plus 
and Gem WordChart) with ease. 

And, look at this. With your 386SX and 
Microsoft Windows 3,0, you'll be able to 
multi-task. That means you can run several 
programs simultaneously and transfer in¬ 
formation between most programs. 

For example, you can work on a sales 
report with the included WordStar 5.5 and 
then instantly pull up Quattro Pro to dou¬ 
ble check your sales figures without exit¬ 
ing WordStar. IPs a real time-saver. 

You can even 'cut' figures directly from 
Quattro Pro and automatically 'paste' them 
into your report, on-screen. 

And, wait till you discover multi-tasking. 
With Microsoft Windows 3.0 this 386SX 
computer can do the work of several ordi¬ 
nary computers* concurrently. 

FOrget having your computer tied up 
while it recalculates a spreadsheet or for¬ 
mats and prints out a complex desktop 
publishing document. Your 386SX obliter¬ 
ates downtime forever. 

THE COMPUTER OF THE FUTURE 

The experts like PC Magazine and Info- 
world agree that the 386 is the future stan¬ 
dard, And, most of the new programs 
developed over the next few years will be 
created for 386-compatible computers. 

So, with your BSR 386SX youTl already 


by prepared for the future of computing 
with full 386 compatibility. Plus, you'll 
have complete 286 compatibility too. 
LOADED WITH COMPUTING POWER 
This awesome computer comes fully- 
armed with an arsenal of work-annihilating 
features. With other computer companies, 
most of these features are optional. But, 
they're ail standard on your 386SX. 

14* VGA Monitor (Standard), With its 
phenomenal 640 X 480 (,31 dot pitch), 
slide-like resolution, this easy-on-the-eyes, 
non-glare 14* color VGA monitor is the 
most brilliant I've ever seen. 

Plus, just wait till you see how the palette 
of 256,000 colors can make all your graphs, 
charts, paintings and even word processing 
and spreadsheets explode off the screen 
with sharp, vivid power. 

And, with the included tilt swivel moni¬ 
tor base, you can easily adjust the monitor 
to the perfect viewing angle for you. 

40-Megabyte Hard Drive (Standard), 
The powerbase behind your work-vanquish¬ 
ing 386SX is a mammoth super-fast, 28- 
millisecond, 16-bit, 40-megabyte hard drive. 

You'll have the informational storage 
power of over 110 traditional floppy disks 
to save all of your creations and programs 
with plenty of room to spare. 

And, if you're running a company or 
need all the storage space you can get, you 
can upgrade to a colossal 80-megabyte hard 
drive for just S199 90 . 

1 Full Megabyte of RAM (Standard). 
You'll have plenty of pow T er to run even the 
most massive memory-devouring programs 
with the included 1 megabyte of high-speed 
RAM (expandable to up to 8 megabytes on 
the motherboard), complete with LfM 4.0 
emulation capability. 

And, you can upgrade to 2 megabytes of 
RAM for virtually unlimited multi-tasking 
power for just $79 90 . 

Both 5V4* AND 3 1 ^* Floppy Drives (Stan¬ 
dard). You get two floppy drives with your 
BSR 386SX computer. 

First, there's a 1,2MB, high-density 
floppy disk drive. You can store nearly 4 
times more information on a 1.2MB floppy 
than you can on a standard 360K floppy. 
And, you can still use and exchange 360K 
floppies with less sophisticated computer 
users than yourself, 

Pius, there's also a I.44MB high-density 
3 W floppy disk drive, so you can easily 


switch floppies between your 386SX and 
the latest IBM computers and even 1,44MB 
and 72GK laptop computers. 

4 Expansion Slots, With its 4 expansion 
slots (3 available), your 386SX Is engineered 
to grow with your computing needs. 

YouTl have plenty of room to add a fax 
card, a scanner card or a voice-mail card. 

NOTE: This computer's advanced 386 
motherboard requires only a cool-running 
145 watt power supply, so you'll have plenty 
of power for expansion cards. 

Serial, Parallel and Mouse Ports (Stan¬ 
dard). YouTl have two serial ports to use 
with serial devices. You get a parallel port 
for printer hook-up. 

And, there's a mouse port for your included 
3-button bus mouse (more later), 

101-Key Extended Keyboard (Stan¬ 
dard), Virtually all interaction with your 
computer is through the keyboard. That's 
why this breakthrough computer comes 
with the newest extended keyboard com¬ 
plete with separate arrow/curs or keys. 

YouTl never have to hunt through the 
number keys to find the cursor keys again. 

Plus, the solid feel of the sculptured keys 
ends finger fatigue forever. Whether you 
'hunt & peck' or type 90 words-per-minute, 
you'll really appreciate the tactile feedback 
of this high-quality keyboard. 

MS DOS 331 and GW-Basic (Standard). 
It amazes me how many retailers sell com¬ 
puters without DOS and Basic. At DAK, you 
get everything to have your computer up 
and running right away. 

Special Note: DOS 3,31 breaks tbe 32 
meg bard disk size limitation, so you can 
use your 40 meg (or optional 80 meg) hard 
drive without cumbersome partitions. 

Qock/Calendar with Battery Back-Up 
and More. Plus, this extraordinary com¬ 
puter has a clock/calendar with battery back¬ 
up, a front panel reset switch and 80387 
math co-processor socket, 8MHz/16 MHz 
switching and dozens more features* 
ON-SITE SERVICE 
With a lot of companies, once you buy a 
computer, you're on your own. If you're 
lucky, they'll give you a 90-day warranty* 
But, your BSR 386SX computer is backed 
by a 12-month, on-site standard limited 
warranty. You'll receive in-home or in-office 
service anywhere in the continental United 
States. You're totally protected. 

(Next Page Please ... 


Multi-Tasking Explained 


It's called multi-tasking. And, it's revolutionizing the way we work with computers. What 'multi-tasking' means is you can run several pro¬ 
grams at the same time, for example, you can have a spreadsheet program like Quattro Pro run calculations while you use a word processor like 
WordStar 5.5 to write a letter or report* Plus, you can 'pull-up' other programs WITHOUT exiting the program you're working in* It's a real 
time-saver if you switch programs a lot. Here's just one example of how you can use multi-tasking to blast through your work. 



I. Let's say you're the sales manager 
for a company or you own your own 
business. You're writing a report with 
WordStar 5.5. As you work, you 
decide to double-check some figures 
in your Quattro Pro spreadsheet 



2. Without exiting WordStar , you 
pull up Quattro Pro in another win¬ 
dow. Now you can check your spread¬ 
sheet and even cut figures from 
Quattro Pro and paste them directly 
into your WordStar report. 



3. Next, you decide to check the per- 
fo rma nee of you r sa les people. With - 
out exiling WordStar or Quattro /Yo, 
you pul! up Reflex 2.0 in a third win¬ 
dow. Now you can easily scroll through 
your sales database. 



4. After you've confirmed ah your 
figures, (and cut and pasted just the 
ones you need into your report), with 
a click of your mouse, you pu ll the 
WordStar window to the front of the 
screen and finish writing your report. 



















. * * 386SX Multi-Task Continued) 
Plus, you get DAK's own toll-free soft¬ 
ware support lines, manned with helpful, 
knowledgeable DAKonians ready to answer 
all of your software questions. 

WHY BSR? 

DAKonians know about BSR through 
their audiophile stereo equipment. But, 
what most people don't know is that BSR 
was one of the world's leading manufac¬ 
turers of computer power supplies. 

And, this new BSR 386SX follows in that 
same industry-leading tradition. Plus, be¬ 
cause of DAK's direct-from-th e-factory pur¬ 
chase, I got a fantastic price. 

Now you can command ail the comput¬ 
ing muscle of a fully-loaded 386SX for less 
than the price of many 286 computers. 

And, let's not forget your Super Bonus 
$495 Quattro Pro. Plus, Microsoft Windows 
3.0 and the $2,850 worth of brand-name 
computer software (including WordStar 5.5, 
Gem Publisher, Key FormDesigner and 
more) you get absolutely FREE. 

COMMAND A 386SX 
MULTI-TASK FORCE 
RISK FREE 

Wait till you experience the blinding 
speed of 16Mhz, 32-bit computing. Wait 
till you cut and paste information between 
two different programs with ease. And, wait 
till you work on two. three, four or even 
more programs concurrently. 

If you're not completely thrilled simply 
return it to DAK in its original box within 
30 days for a courteous refund. 

To order Your Work Annihilating 16MHz, 
32-Bit 386SX Multi-Task Force complete 
with Massive 40-Megabyte, Super-Fast 28- 
Millisecond, 16-Bit Hard Drive, 1 Full Meg 
of RAM (upgradable to 8 Megs), 1.2 Mega¬ 
byte $¥a* Floppy Drive, 1.44 Megabyte 3 W 
Disk Drive, 14" Slide-Like .31 Dot Pitch 
Color VGA Monitor with Tilt Swivel Base, 
Advanced DOS 3.31 and GW-Basic, PLUS 
Microsoft Windows 3.0, PLUS $495 Quat¬ 
tro Pro, PLUS $2,850 worth of the Name 
Brand Software Bonuses AND 12-Month 
On-Site Service Warranty, call toll free or 
send your check for DAK's industry-busting 
price of just $1,799 ($69 P&H). Order No. 
6335. CA res add tax, 

—--Options —--— 

RAM BREAKTHROUGH OPTION 
Turbo-charge your 386SX with even 
more multi-tasking power by upgrad¬ 
ing to a full 2-megabytes RAM for just 
$79™ ($0 P&H). Order No. 6336. Note: 
The RAM upgrade must be ordered 
with your computer. 

80-MEGABYTE HARD DRIVE OPTION 
Now you can have an enormous 80 
meg a byte s o f hard disk space to sto re a 11 
your work and programs for just $ 199™ 
($0 P&H). Order No. 6337. Note: The 
hard disk upgrade must be ordered 
with your computer. 

You'll command the power to run 
two, three, four or even more programs 
concurrently. And, with the $3,494 
worth of included name-brand software 
you'll be armed and ready to vanquish 
any computing task. BC 



Call Toll Free For Credit Card OrdmOnly 
24 Hour* A Pay 1 Days A Week 


FbrToJJ Free Information, Call 6AM-SFM Monday Friday PST 
Tech niea I I nformatio n..... 1 -800-888-9818 

Any Other Inquiries .........1-800-888-7808 

8200 Rcmmct Ave., Canoga Park, CA 91304 


Here's a preview of just a few 
of the name-brand software 
programs included with your BSR 
386SX computer : 


Quattro Pro com¬ 
bines BIG coron¬ 
ation spreadsheet 
power with vivid 
graphics. You can 
lit analyze, forecast 
and print out your 
data in numbers 
and 3-D charts , 


Just Look 



WordStar 5.5 has 
over 300 vvarfc-sav- 
ing enhancements , 
including easy-to- 
use Puli-Down 
Menus that oblit¬ 
erate keyboard com¬ 
mands . 




With Reflex 2.0 
database ; you can 
organize f analyze 
and even display 
your crucial bust- 
ness data in 6 dif¬ 
ferent ways includ¬ 
ing Form, List, Graph 
and Crosstab views. 


You can easily 
create reports , pro¬ 
posals, newsletters 
and more with 
charts r drawings , 
graphs and multi¬ 
ple font styles wUh 
the Gem Desktop 
Publishing System. 




Teaching Kid s^ 
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Gem Graph's vivid 
3-D bar graphs, pie 
charts , symbol 
graphs and line 
charts will infuse 
your reports , pro¬ 
posals and presen¬ 
tations with explo¬ 
sive visual power. 


With the touch of 
a hotkey , Key Dic¬ 
tionary, with I lS t - 
000 on-line, full 
definitions , gives 
you instant answers 
to questions about 
word meanings, 
spelling, usage and 
hyphenation. 
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KeyMa tier's fiU-in- 
the-blank format is 
the tfisy way to create 
extensive mailing- 
list data bases and 
thousands of per - 
serialized letters com¬ 
plete with address 
labels. 


Its a cinch to illus¬ 
trate any graphic 
from a professional 
organization chart 
to a Mojave Desert 
Sunset with PC 
Paintbrush's icons 
and pull-down 
menus. 



Let's take a quick look at the $3,494 worth 
of name-brand software programs included 
with your BSR 386SX computer, 

SUPER BONUS Quattro Pro 
($495 Value) 

Now' all of us small businessmen can take ad¬ 
vantage of BIG corporation spreadsheet power 
without needing a degree in accounting. 

Top-rated Quattro Pro can effortlessly 
lay out a financial strategy for you. And, 
you'll see it in numbers, dollars and 3-D 
graphs on-screen or printed out. 

Plus, Quattro Pro's new VRGOMM (Vir¬ 
tual Realtime Object-Oriented Memory 
Manager) reads and writes even the largest 
Lotus files without translation. 

FREE BONUS #1 Microsoft Windows 3,0 
($149 Value) 

We've already explored the incredible 
memory managing, multi-tasking, and 'cut 
& paste' abilities of Windows 3.0. But it can 
do so much more. 

It obliterates complex DOS commands 
with an easy-to-use icon-based environ¬ 
ment. You can launch any installed DOS or 
Windows-based program merely by dou¬ 
ble-clicking your included mouse on an 
icon. If s a real time-saver. 

Plus, you also get a file manager, a print 
manager and much more to help you finish 
all your computer work easier, faster and 
better than ever before possible. 

FREE BONUS #2 WordStar 5.5 
($495 Value) 

WordStar 5.5 has over 300 new features 
and enhancements to make writing power¬ 
ful letters, reports and proposals a breeze. 

The instant you fire-up WordStar, you 
can type a letter, add bold, italics and under¬ 
line. It's easy with the Pull-Down Menus, 

With Editing Windows, you can edit two 
documents simultaneously. You can even 
copy and move text between them. 

Plus, you can view up to 32 pages at once 
with the Advanced Page Preview. So, you 
can check page centering, margins and 
layout before you print, 

FREE BONUS #3 Reflex 2,0 
($249 Value) 

It's the easiest and most powerful flat-file 
database I've ever used. Now you can store 
and organize all your critical business, club 
or personal data quickly and easily. 

Plus, top-rated Reflex can also turn your 
raw data into attention-grabbing pie, line 
bar and scatter graphs that instantly give 
you the meanings behind the numbers. 

And, you can instantly cut and paste 
information from Reflex directly into your 
word processor or spreadsheet. Reflex is a 
quick and easy way to compare, summarize 
and analyze all your vital data. 

FREE BONUS #4 Key FormDesigner 
($179 Value) 

Create any type of form from simple per¬ 
sonalized appointment book pages to com¬ 
plex inventory control forms. Imagine 
easily designing purchase orders, employ¬ 
ment applications, ledger sheets and more. 

With Key Form Designer, you can custom- 
tailor forms to your EXACT needs. In 
minutes, you can produce new, more effi¬ 
cient forms for the whole company, for 
your department, or just for you. 

And, you can print out your customized 
forms on any dot-matrix, ink jet or laser 
printer. Best of all, you'll never need to wait 










































At All You Get FREE 


weeks or pay for custom forms again. 

FREE BONUS #5 Sidekick 
($89 Value) 

Sidekick is a powerful desktop organizer 
that puts 4 essential business tools right at 
your fingertips. You get an electronic note¬ 
pad so you can take down notes easily. 

'ttiere's an on-line, pop-up calculator and 
a perpetual calendar/appointment scheduler, 
too. Plus, with Sidekick's phone book, you 
can store all your frequently called modem 
numbers in an on-line directory that dials 
the numbers for you. 

FREE BONUS #6 Gem Desktop Publisher 
($299 Value) 

Now you can create spectacular brochures, 
multi-columned newsletters, graphic-packed 
manuals, mind-grabbing reports and even 
your own magazines right at your desk. 

With just the click of a mouse, you'll 
insert maps, diagrams, schematics, artwork, 
logos and graphs into any document. And, 
you'll compose eye-catching professional 
reports, articles and academic papers. 

FREE BONUS #7 Gem Graph 
($299 Value) 

Now you can easily create dazzling re¬ 
ports, proposals and brochures filled with 
attention-grabbing 3-D graphs and charts. 

Wait till you see all the two and even 
three dimensional bar graphs, pie charts, 
and comparative line charts that jump off 
the page with sit-up-and-take-notice power. 

You can choose from a huge selection of 
graph and text styles (including striking 3- 
D), to add that extra amount of punch to 
really drive your point home. 

FREE BONUS #8 Gem WordChart 
($199 Value) 

What Gem Graph does with numbers, 
Gem WordChart does with words. Create 
extensive fact tables for sales reports. 

Make bullet charts to add graphic impact 
to your presentations and proposals. And, 
even make eye-grabbing sale fliers for your 
business that will have customers streaming 
in. It's a cinch to create everything from 
party invitations to menus. 

FREE BONUS #9 Gem Draw Plus 
($299 Value) 

You can effortlessly design anything 
from simple floor plans to complicated elec¬ 
trical schematics. Create graphics for club 
newsletters. And, you can even draw flow 
charts and organizational charts with ease. 

There's also a full library of pre-drawn 
clip art that you can insert directly into 
your documents. Plus, Gem Draw Plus is 
object-oriented. So, for example, if you 
overlay a circle with a square, they mix on the 
screen but are kept separate in the memory. 

Gem Draw Plus is the easy way to trans¬ 
form your ideas into vivid drawings. 

FREE BONUS #10 PC USA 
($69 Value) 

You'll command a wealth of vivid gra¬ 
phics and fact-filled tables packed with 
current and historical information on all 
the 50 states and even Puerto Rico. 

You'll have instant access to beautifully 
detailed state maps showing elevations, 
cities and geographical features. You'll easily 
pinpoint distances between cities. 

And, you'll effortlessly access statistics 
on population and age distribution, health, 
crime, tourist attractions, climate trends, 
taxes, state histories and much more—all 


with a touch of a button. 

FREE BONUS #11 KeyMailer 
($ 149 Value) 

With KeyMailer's menu-driven, fill-in- 
the-blank format, anyone can create an 
extensive mailing-list database. 

Now you can print out envelope labels, 
telephone directories and even merge your 
data with WordStar to effortlessly make 
and send 100, 1,000 or even 10,000 per¬ 
sonalized letters for your business or club. 

FREE BONUS #12 
Keyboard/Keypad Trainer 
($69 Value) 

Here's an easy way to increase your typ¬ 
ing speed and finish your work 25%, 50% 
or even 100% faster. 

This amazing breakthrough program 
uses Artificial Intelligence (AI) to tailor 
exercises to your learning needs. Plus, you'll 
have customized AI lessons for your com¬ 
puter's numeric keypad, too. 

FREE BONUS #13 Grammatik IV 
($99 Value) 

Grammatik IV uses 42 grammar rules to 
automatically check all your reports, essays 
and everything you write. 

You'll never worry about incomplete 
sentences, punctuation errors or using 'it's' 
instead of 'its,' 'they're instead of 'their,' or 
'two' instead of 'too.' Grammatik IV never 
changes your writing. Whether you use its 
advice or not is completely up to you. 

FREE BONUS #14 KeyDictloiiary 
($99 Value) 

With 115,000 full, on-line definitions 
complete with hyphenation and usage rules, 
this awesome electronic dictionary makes 
writing captivating documents a breeze. 

You can instantly define words, in or out 
of word processing, with just the touch of a 
hot key. Plus, you can even define words 
within definitions and spell-checker and 
thesaurus suggestions. 

FREE BONUS #15 Word Finder 
($59 Value) 

Infuse (penetrate, instill, inject) the power 
of WordFinder's instant-access 220,000- 
word Thesaurus into your reports, pro¬ 
posals and contracts. It's great. 

Now everything you write, from 50-page 
reports to 1-page memos will be filled with 
passionate (enthusiastic, fiery, intense) 
persuasion to really get your ideas across. 

FREE BONUS # 16 PC Paintbrush 
($99 Value) 

With PC Paintbrush, you'll unleash your 
creativity with computer-generated shapes, 
designs, patterns and drawings. 

You'll have 5 different brush shapes, a 
paint roller, computerized air brush, and a 
palette of up to 16 colors to create and 
print-out everything from breathtaking 
landscapes to company logos. 

FREE BONUS #17 Three-Button Mouse 
($99 Value) 

Obliterate clumsy keyboard commands. 
From drawing and painting to accessing 
menus and windows to controlling the 
cursor, you'll do it all infinitely easier and 
faster with the new BSR 3-button bus mouse. 
$3,494 Of Software FREE 

You get it all, a total of $3,494 worth of 
software and hardware (including Micro¬ 
soft Windows 3.0, PLUS $495 Quattro Pro), 
PLUS the BSR 16Mhz 386SX Computer with 
VGA monitor for just $1,799. 


And, here's just a sample of 
what you can do with all of 
your FREE name-brand 
software programs. 





Call Toll Free For Credit Card Orders Only 
24 Hours A Day 7 Days A Week 

1 - 800 - 315-0800 

For Toil Free Information, Call 6AM-5F*M Monday-Fnday PST 

Technical Information...1-800-888-9818 

Any Other Inquiries.1 -800-888-7808 

8200 Remmet Ave., Canoga Park, CA 91304 
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What’s New 


HARDWARE • SYSTEMS 



The 1550sx is the latest in GRiD’s line of laptops. This one 
features the rolling Isopoint device shown here. 


Isopoint Device 
Makes a Case 
for GRiD 

T he GRiDCase 1550sx is 
the first PC-compatible 
laptop to use the built-in Iso¬ 
point device. Also unique to 
the 20-MHz 386SX laptop is 
a 60-MB hard disk drive with 
Windows 3.0 installed. 

The Isopoint device takes 
the place of a mouse and is 
built into the keyboard below 
the space bar. The Isopoint 
buttons are accessible to both 
right- and left-handed users. 

The hard disk drive has an 
access time of 16 ms and a 
64K-byte memory cache. 

Also standard on the 12-pound 
laptop are 2 MB of RAM and 
a 3^-inch 1.44-MB floppy 
disk drive. The screen is a 
film-twisted-nematic backlit 
LCD VGA. The internal/ 
external battery has a rated 
life of 2 hours and charges in 
2 x h hours, according to 
GRiD. The system measures 
11 x h by 15 by 2 x h inches. 
Options include a 120-MB 


hard disk drive, a 600-MB 
CD-ROM drive, a 2400-bps 
modem, an 80387SX math co¬ 
processor, and an external 
rechargeable battery. 

Price: Base system, $6295. 
Contact: GRiD Systems 
Corp., 47211 Lakeview Blvd., 
P.O. Box 5003, Fremont, CA 
94537, (800) 222-4743 or 
(415) 656-4700. 

Inquiry 1290. 


Things Are Getting 
Small in Texas 

T he new Tandy 1500 HD, 
a notebook computer that 
weighs 6 pounds, comes 
standard with a 1.44-MB flop¬ 
py disk drive and a 20-MB 
hard disk drive for less than 
$ 2000 . 

The 1500 HD, which mea¬ 
sures 10 by 12% by 1 7 / 10 inches, 
has a backlit screen, a 10- 
MHz NEC V-20 processor, 
and 640K bytes of RAM (ex¬ 
pandable to 1.64 MB). The 
system also comes with DOS 
3.3 and Tandy’s DeskMate 
graphical user interface in¬ 
stalled on the hard disk drive. 

The blue-on-white LCD 
screen provides a resolution of 
640 by 200 pixels (CGA). 

The removable nickel-cadmi¬ 
um battery weighs % pound 
and recharges in as little as 4 
hours, according to Tandy. 

An AC adapter is also included 


with the 1500 HD. 

Price: $1999. 

Contact: Tandy Corp., 1800 
One Tandy Center, Fort 
Worth, TX 76102, (817) 
390-3011. 

Inquiry 1291. 

T he CompuAdd Compan¬ 
ion, which measures 8% 
by 11 by 1% inches, has a 12- 
MHz 286 processor with 1 MB 
of RAM (expandable to 3 
MB), a 20-MB hard disk drive, 
and a backlit VGA screen 
that measures 8 by 6 inches 
and displays 16 gray scales. 

LapLink software is in¬ 
stalled in ROM, as well as 
DOS 4.01 and diagnostics. 

The system also has an 80287 
math coprocessor socket. A 
rechargeable battery pack and 
an AC adapter are included. 
Price: $2895. 

Contact: CompuAdd Corp., 
12303 Technology Blvd., Aus¬ 
tin, TX 78727, (800) 627- 
1967 or (512) 250-1489. 

Inquiry 1292. 


The Peregrine SX 
Has Landed 

T he Peregrine 20/32cSX 
is a 20-MHz 386SX with 
2 MB of RAM, a 1024- by 
768-pixel Super VGA display, 
a choice of floppy disk 
drives, a Microsoft Mouse, 
Windows 3.0, and DOS 4.01. 

Hard disk drives are avail¬ 
able in 40-, 80-, 105-, or 200- 
MB configurations, and the 
system will support an 
80387SX math coprocessor. 
Price: $1769; with 40-MB 
hard disk drive, $2159. 
Contact: Peregrine Com¬ 
puters, 110 East Canal St., 
Troy, OH 45373, (800) 326- 
7015, ext. 3119 or (513) 339- 
3151. 

Inquiry 1293. 



CompuAdd's notebook-size Companion weighs less than 
5 pounds and has a VGA screen that displays up to 16 levels 
of gray scales. 
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HARDWARE • PERIPHERALS 



Mannesmann Tally offers low-cost wide - and narrow-carriage 
printers. 


24-wire Serial 
Printers in Wide and 
Narrow Versions 

T he MT130/24 and 

MT J 31 f24 printers cost 
less than $1000 each and 
were tested to operate for over 
7800 hours before failure, 
which is 30 percent longer than 
the nearest competitor, ac¬ 
cording to Mannesmann Tally. 

The 24-wire serial printers 
operate at 300 cps in draft 
mode* 150 cps in near-letter- 
quality mode, 100 cps in let¬ 
ter-quality mode, and 12 cpi 
in all modes. 

Paper-handling capabili¬ 
ties include single sheets, con¬ 
tinuous forms, and Four-part 
forms. The printers also have 
the ability to print single 
sheets without removal of con¬ 
tinuous forms and to print 
continuous forms without re¬ 
moval of the optional sheet 
feeder. 

Price: Narrow-carriage 
MTl30/24, $899; wide-car- 
riage MTl 31/24, $999, 
Contact; Mannesmann Tally 
Corp., 8301 South 180th St., 
Kent, WA 98032, (206) 
251-5500. 

Inquiry 1294, 

PostScript Laser 
Printer Crosses 
Bounds 

N EC's Silentwriter2 

Model 90 is a PostScript 
laser printer that is compat¬ 
ible with Macintosh and DOS 
environments and sells for 
less than $2500. 

The 6-page-per-minute 
printer provides 2 MB of RAM 
(expandable to 4 MB). It has 


a Motorola 68000 processor 
with a built-in 16.7-MHz 
Adobe PostScript interpreter 
that provides 35 resident 
scalable typefaces. The printer 
also provides 13 resident 
fonts in Hewlett-Packard 
LaserJet IIP emulation. 

The Silentwriter2 Model 
90 prints at a resolution of 300 
by 300 dpi. It weighs 44 
pounds. 

To hook it up to DOS or 
Mac systems, it comes with 
standard parallel, serial, and 
AppleTal k/RS-422 i nterface s. 
It also comes with a software 
kit that shows you what the 
screen fonts will look like in 
primed documents. The soft¬ 
ware runs on Macs or under 
Windows in DOS environ¬ 
ments, 

A 250-sheet-capacity 
paper tray is included that 
holds up to 24-pound letter or 
legal-size paper, envelopes, or 
transparencies. The toner 
and optical photoconductor are 
in replaceable cartridges said 
to last for 6000 pages. 

Price: $2495. 

Contact; NEC Technol¬ 
ogies, Inc,, 1414 Massachu¬ 
setts Ave., Boxborough, MA 
01719, (508) 264-8000. 
Inquiry 1295* 


HSD Now Scanning 
the Mac Market 

L ike Scan-X for the NeXT 
machine, Scan-X Profes¬ 
sional for the Macintosh fea¬ 
tures image-enhancement tech¬ 
nology, which HSD Micro¬ 
computer calls Gray Spectrum 
Enhancement, that allows 
you to produce 256 shades of 
gray with superior quality, 
according to the company. 

The Macintosh scanner 
supports resolutions of up to 
1500 dpi for line art and 300 
dpi for gray-scale images. It 
comes with Enhance soft¬ 
ware from MicroFrontier. The 
Enhance software offers 80 
real-time filters, real-time 
gray-level manipulation and 
color painting, cropping, scal¬ 
ing from 25 percent to 800 
percent, rotating, brushing, 
masking, text entry , process¬ 
ing, colonization, and 
ghosting. 

Price: $1995. 

Contact: HSD Microcom¬ 
puter U.S., Inc,, 1350 Pear 
Ave., Suite C, Mountain 
View, CA 94043, (415) 
964-1400. 

Inquiry 1296. 


SPREAD THE WORD 

Your new product is important to us. Please address information to 
New Products Editors, BYTE, One Phoenix Mill Lane, Peter¬ 
borough, NH 03458. Better yet, use your modem and mail new 
product information to the microbytes.hw or microbytes.sw 
conferences on BIX. Please send the product description , price, 
ship date, and an address and telephone number where readers can 
get more information . 


Compact Bernoulli 
Drives 

I omega has announced ks 
Universal family of Ber¬ 
noulli removable disk subsys¬ 
tems. The family includes two 
portable Bernoulli subsys¬ 
tems: The Transportable is the 
smallest, lightest Bernoulli 
subsystem, according to Io¬ 
mega; the Portable is a bat¬ 
tery-powered version of the 
AC-powered Transportable. 

All the subsystems in the 
Universal family work with the 
IBM PC, the Macintosh, and 
in networking environments. 
They all use the SCSI stan¬ 
dard and also have optional in¬ 
terface kits available. 

Price: Transportable* $1399; 
Portable, $1699, 

Contact: Iomega Corp., 

1821 West 4300 South, Roy, 
UT 84067, (800) 456-5522 
or (801)778-1000. 

Inquiry 1297* 


An lOcomm-Crafted 
Monitor 

I Qcomm, maker of the 
Wave keyboard, has intro¬ 
duced the CM-4210, a 14- 
inch Super VGA monitor. It 
features a .28 dot pitch and 
operates at 45 MHz with a res¬ 
olution of 1024 by 768 pixels 
(interlaced). The monitor has a 
nonglare screen and meets 
worldwide safety regulations. 

While the CM-4210 is not 
inexpensive, IOcomm says that 
it offers brighter colors, 
sharper details, and firmer 
picture stability than its com¬ 
petitors. 

Price: $549. 

Contact: IOcomm, 12700 
Yukon Ave., Hawthorne, CA 
90250* (213)644-6100. 

Enquiry 1298. 
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WHAT’S NEW 


HARDWARE • ADD-INS 



16-bit Data 
Acquisition 

T he 5508HR is a half-size 
analog input module for 
PCs and laptops that includes 
detachable screw terminations. 
The board has eight differen¬ 
tial and 16 single-ended analog 
inputs and a choice of 15- or 
50-kHz A/D throughputs. 

The detachable-screw-ter¬ 
mination design allows you to 
wire analog and digital sig¬ 
nals directly to the rear of the 
computer, eliminating ca¬ 
bling and external screw-ter¬ 
minal panels. The board 
measures 3 9 / l0 by 6 inches. 
Price: 15-kHz model, $895; 
50-kHz model, $1295. 
Contact: Adac Corp., 70 
Tower Office Park, Woburn, 
MA 01801, (800) 648-6589 
or (617) 935-6668. 

Inquiry 1299. 


Rapid Prototyping 
with Protosystem AT 

P rotosystem AT is a wire- 
wrap prototype card for 
rapid prototyping of circuits 
for the IBM AT, according to 
Cana Group. 

The manual wire-wrap 


card has pins soldered in place 
on every signal line, along 
with bypass capacitors on 
every power line. According 
to Cana, it holds more than 
100 16-pin IC sockets. 

For ease of use, the signal 
pins are never closer together 
than l / 5 inch. The signal lines 
are grouped onto address, 
data, and control buses. For 
quick troubleshooting, each 
signal pin has a label on each 
side of the board. 

Price: $149.95. 

Contact: Cana Group, Suite 
402, 100 Walnut St., Peoria, 
IL 61602, (800) 747-2262 or 
(309) 674-9009. 

Inquiry 1300. 


Shift Your LaserJet 
into High Gear 

A n expandable memory 
board for LaserJet IIP 
and III printers, the LaserGo 
Memory Board lets you add up 
to 4 MB with one board. You 
can install the board with just a 
screwdriver, according to 
LaserGo, and it automatically 
senses whether it’s in a 
LaserJet IIP or III. The board, 
which comes with 1 MB, is 
expandable to 4 MB and is 
compatible with Hewlett- 
Packard memory boards al¬ 


Multimedia for Windows 3.0 


V ideoWindows digital 
video board comes 
with multimedia software 
that runs under Windows 
3.0. The board and software 
combination lets you posi¬ 
tion w i ndows of f u 11-mot ion, 
full-color video anywhere 
on a VGA display, according 
to New Media Graphics. You 
can scale, reposition, crop, 
and zoom the video in real 


time. And image-capture ca¬ 
pabilities are also included. 

VideoWindows works 
with any NTSC or PAL video 
source, and you can overlay 
graphics on the video. 

Price: $2390. 

Contact: New Media 
Graphics Corp., 780 Boston 
Rd., Billerica, MA 01821, 
(508)663-0666. 

Inquiry 1303. 



ready installed. 

Price: $295. 

Contact: LaserGo, Inc., 
9369 Carroll Park Dr., Suite 
A, San Diego, CA 92121, 
(800) 955-1132 or (619) 450- 
4600. 

Inquiry 1301. 


Graphics 

Controllers Do Unix, 
DOS, and OS/2 

U sing a 10-MIPS proces¬ 
sor, the Info SGX graph¬ 
ics controller is 60 percent 
faster than other graphics pro¬ 
cessors, according to Nissei 
Sangyo America. You can fur¬ 
ther speed up the board with 
an optional coprocessor with 
dedicated program memory. 

The Info SGX family of 
boards supports a range of res¬ 
olutions of up to 1600 by 
1280 pixels, including 8514/A, 
Super VGA, and VGA. All 
models support single- and 
dual-screen modes. 

The graphics boards in¬ 
stall in a single card slot and 
come with drivers for major 
DOS applications. Drivers for 
OS/2 Presentation Manager 
and the X Window System are 
also available. 

Price: $4295 and up. 

Contact: Nissei Sangyo 
America, Ltd., 800 South St., 
Waltham, MA02154, (800) 
441-4832 or (617) 893-5700. 
Inquiry 1302. 


continued 
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db VISTA III for Windows 3.0" 


The DBMS That 

Opens Windows' 

] 



Microsoft. 

WINDOWS, 

jtfi Iflf 'ciTpalihfc Ptnducl 



See us at 

OCOffn&iB/Fall '90 

NovembflT 12-16, 1990 
Las Vegas, Nevada 


Get High Performance 
Under Microsoft 
Windows 3.0™ With 
db VISTA m DBMS. 

Develop Windows applications 
that are better, faster, and more 
profitable. dbVlSTADI 
combines speed, flexibility, and 
productivity into one DBMS tool 
for C and Windows programmers. 
Add dbVISTA flTs high-speed 
SQL retrieval to your application 
and watch your users enjoy power 
they’ve never experienced before. 

Built For Windows. 

dbVISTA m for Windows 3.0 
follows all of the Microsoft 

dbJ/ISTAIII 

Database Management System 



guidelines for memory use. 
Dynamic linked libraries (DLL), 
multi-tasking, and multi-user 
environments are all supported. 
For even faster development, use 
db_VISTA III with products like 
ToolBook®. Windowcraft®, or 
Actor®. 

No Other DBMS Opens 
Windows Like db VISTA in! 

• Speed. Benchmarks show 
db_VISTA m significantly 
outperforms any DBMS under 
Windows. 

• No Royalties. Increase your 
profits; decrease your overhead. 

• C Source Code Available. 

For total programming flexibility. 

• Portability. db_V!STAIIl 

supports most environments. 


Specifications: Single & multi-user. Automatic recovery 1 . Automatic referential integrity. Relational and network 
data models supported Relational SQL query and report writer. Complete revision capability. C source code is av ailab le. 
No royalties. Supports: MS Windows, MS-DOS, OS/2, YMS t UNIX, BSD, QNX, SunOS. Macintosh, 


I- 

Special $195 Developer's Edition 

Fora limited time only, you can get 
your hands oil db_VlSTA for 
Windows for only S195. Call today 
I and ask about our Developer's Edition 
and experience how db_V!STA 01 
can open Windows for you. 

Developer license only; not fur distribution. 

I■; 

Call 1-800-db-RAIMA 

(I-800-327-2462) 

In Washington state call: (206) 747-5570 


Full Raima Support Services - 
Including Training. Develop 
your applications even faster with 
Raima Training Classes: 


Nov. 19,1990 
Nov. 26-30.1990 
Nov. 26-30,1990 
Nov. 28-29,1990 
Dec. 10-14,1990 
Dec. 17-18,1990 


- Taiwan 

- The Netherlands 

- Sweden 

- United Kingdom 

- San Diego, CA 

- Taiwan 


[fl RAIMA" 

IA1 CORPORATION 


Raima Corporal ion 3245 146th Place S.E., Bellevue. WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW Fax: (206)747-1991 

[ntcrmitiuntd PtBlrfbutorv Argentina: 54 t 313 5371 Australia: 61 2 4E9 7177 Austria: 43 33 4-3 ft 1861 Brazil: 55 11 829 1687 Central America: 506 28 07 64 Denmark: 45 42 887249 !“! 

France; 33 I 46092784 Italv: 39 45 584711 Japan. 81 3 865 2140 Mexico: 52 8149 53 00 The Nelhrrland s; 3 L 02159 46 814 Norway: 47 244 8355 Sweden: 46 0] 3 124780 Snil«r|aml: 41 64 517475 r 

Taiwan S86 2 5 5 2 3277 Turkey: 90 1 152 051 6 United Kingdom: 44 0992 500919 Uruguay: 598 2-92 0959 USSR: 01 32 35 99 07; 812 292 E9 65; 0142 437952 West Germany: 49 7022 34077 m 

Copyright Cl/ OW Raima Corporation, Atf rights resenvd db It registered in the V S Patent nnJ Trademori Office .1 0, ToolBook, Wimbwctufl, amt Artm are rnTt/riFranL of their rrfperth'e cePPputtin 
















THE Only Competition For Our New Handhe 




A . estz 
'? S=s*- 


0ew ScanMan Model 256 puts professional gray scale scanning with¬ 
in everyone's grasp. It does almost everything a big, expensive scanner 
can do, for a fraction of the price. 0ew ScanMan Model 256 lets you 
capture the subtlest details in your originals, in 256 shades of gray. Special 
retouching software tools let you enhance difficult originals and preview 
the results. You can dramatically improve the contrast and brightness of 
any image. So you always give your monitor and printer the best possible 
image to work with. $V^hat really sets ScanMan Model 256 apart is its 
ingenious Ansel H software (Windows™ 3.0 compatible). Ansel lets you scan 












ld Scanner Requires A Much Bigger Hand. 



and print 8 N x 11" images by effortlessly stitching two 4 M x 11 ,f images 
together. You can instantly re-align, resize, flip or rotate images to create 
special effects, he possibilities are endless. You can scan photos, line 
art, illustrations or logos and create magazine quality layouts. With 
optional CatchWord"* Intelligent OCR software you can scan text in mast any 
typeface, ^ew ScanMan Model 256 comes with Logitech's™' legendary 
quality and lifetime warranty. All for only $499 (Micro Channel version, 
$599). For more information call Logitech Customer Sales: in California 
(800)552-8885; in Canada (800)283-7717; in Europe +■+41-21-869-9656. 

®/tm Trademarks of neutered owner* Circle 206 on Reader Service Card (RESELLERS: 207} 


Outside CA call: 
800-231-7717 ext. 348 



LOGiTECH 


Tools That Power The Desktop. 












WHAT’S NEW 


HARDWARE • OTHER 



Power for the Road 

Z irco’s Power Trip lets 
you power up a computer, 
fax machine, or any other AC 
device from an automobile cig¬ 
arette lighter. 

PowerTrip provides 1G0W 
of continuous 115-V AC 
power. It features a low-bat¬ 
tery alarm, a power switch, a 
safe-power light, and surge 
suppression—and it's small 
enough to fit in your shirt 
pocket, according to Zirco. 

PowerTrip also comes in 
an international version, which 
converts power from a vehi¬ 
cle cigarette lighter to 100 W 
of 220-V AC power. 

Price: $199,95- 
Contact: Zireo, Inc., 10900 
West 44th Ave., Wheal Ridge, 
CO 80033, (303) 421-2013. 
Inquiry 1304. 


Brackets for Your 
Hardware Keys 

A re your hardware keys 
forming a key chain be¬ 
hind your computer? If so, 
you might need an adapter 
bracket. 

Software Security has such 
a device, which fits into an 
empty slot in your PC and 
keeps your hardware keys out 
of the way. The company 
claims that the device is diffi¬ 
cult to remove, so it adds 
even more security than the 
hardware keys alone. 

Price: $15. 

Contact: Software Security, 
Inc., 1011 High Ridge Rd,, 
Stamford, CT 06905, (800) 
333-0407 or (203) 329-8870. 

Inquiry 1305. 


SentinelScribe’s memory. 

The key connects to the 
computer’s parallel printer 
port. It operates transparent¬ 
ly but must be present for the 
software to run. It executes a 
password system customized 
by the software developer. 
Price: $39. 

Contact: Rainbow Technol¬ 
ogies, 9292 Jeronimo Rd., Ir¬ 
vine, CA 92718, (800) 852- 
8569 or (714) 454-2100. 

Inquiry 1306. 


Extend Yourself 
with the SCSI Plus 

I f your SCSI devices are too 
far apart, the SCSI Plus Bus 
Repeater will give you an ad¬ 
ditional 19 feet of extension, or 
you can daisy chain them to 
any desired length. 

Applied Concepts says that 
the SCSI Plus is easy to install. 
It hooks directly into stan¬ 
dard SCSI adapters. It’s com¬ 
pletely transparent to the 
user, according to the manu¬ 
facturer, and supports 5- 
MBps data transfers over a dis¬ 
tance of 19 feel. 

Price: $350. 

Contact: Applied Concepts, 
Inc., 5350-H East gate Mall, 
San Diego, CA 92121, (619) 
453-0090. 

Inquiry 1307. 



Software Security’s adapter brackets hold a line of hardware 
security keys in place . 



PowerTrip gives you AC 
power on the road. 


Safeguarding 
Intellectual Property 
with Hardware Keys 

S entinelScribe is an exe¬ 
cution control device de¬ 
signed to help software de¬ 
velopers safeguard application 
programs from unauthorized 
use. 

Rainbow Technologies 
says that it is the first fie Id- 
writ able memory-based hard¬ 
ware key. The key contains 
120 bytes of EEPROM, 
which is enough to protect 
more than one software pro¬ 
gram, according to Rainbow. 
“Field writable” means that 
your software applications 
have the ability to write to 


A Friendly 
Programmer 
from Xeltek 



T he Logic Universal Pro¬ 
grammer for programma¬ 
ble logic devices works with 
PLDs from all manufacturers, 
according to Xeltek. The Pro¬ 
grammer offers an interface 
that combines pull-down 
menus, windows, and a com¬ 
mand line. 

Price: $395. 

Contact: Xeltek, 764 San 
Ale so Ave., Sunnyvale, CA 
94086, (800) 541-1975 or 
(408) 727-6995. 

Inquiry 1308. 


12-V Battery Tester 

T he Performance Univer¬ 
sal 12 Volt Battery Tester 
determines the condition of 
lead-acid batteries, including 
maintenance-free types such 
as sealed, recombination, and 
gel cells. It subjects the bat¬ 
tery to an 80-amp load for 10 
seconds and indicates wheth¬ 
er the battery is good, weak, 
or bad, Pin jacks on the tester 
accommodate an auxiliary 
voltmeter that allows precise 
measurements during testing. 
The 2Vi -pound tester resides 
in a thermoplastic case. 

Price: $239. 

Contact: Performance Tech¬ 
nological Products, P.O. Box 
947, Roswell, GA 30077, 
(404) 475-3192. 

Inquiry 1309. 
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WHAT IS THIS SMALL BOX ? 


A UNIX HOST/ 

A LAN SERVER/ 

A WORKSTATION 




The Carry-[ 9'3GQ 80386SX, 4M-byte RAM, 80M-byte Hard disk 
One Expansion Slot. VGA,, 

Carry ! the World's Firs! & Original Book-Size Desktop Computer 


The Carry-1 9000 series comes complete with S0386SX/80286^ 16/80286-1 2 
microprocessor (Co-Processor optional), 1 024x768 VGA/MG A &CGA display 
interface. 1/2/4 MB RAM. one 3.5 1,44 MB FDD or one FDD plus one 40/80 
MB HDD. one 8 bit expansion SLOT, one parallel and two serial I/O ports, 
and one 30W auto range switching power adapter, all in the traditional 
240mmx IS5mmx45mm (9,4" x 7.3" x I.8") casing of Carry-1. Each package 
Indudes two minitower stands and a carry bag. The 82 key mint keyboard 
and 9 inch color or monochrome VGA monitor are optional. 

Other Carry-1 products include the 8000 series XT & AT book-size personal 
computers and the 6000 series XT and AT book-size LANstations, ETHER net 
pocket LAN adapter and Carry Mouse, 


CRRRV-I 

A Refreshing idea.,,. 

A New Standard,... 

Computing Goes Better With CARRY ! 


See us at 
CQMDEX/Fall h 90 
Nov. 12-16, 1990 
Sands Hotel 
Booth: N4028 



FLYTECH TECHNOLOGY CO . LTD 
HEAD OFFICE 

2FL NO. 8. LANE 50. SEC 3. NAN-KANG 
RD. TAIPEI. TAIWAN R.O.C 

TELA 886-2-7852556 FAX# 8B6-2 7852371,7837970 
WC 

TEL# 4 9*69 74606 I FAX# 4 9-69 74917 5 


USA 

TEL# I-408-7277171/4 
FAX# 1-408-727737? 
HK 

TEL# 852-305! 268 
FAX# 852-7968427 
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WHAT'S NEW 


CONNECTIVITY 



Remote-Control 
VGA Displays 

N etwork Technologies' 
SM-8X4-I5V video ma¬ 
trix switch lets you connect 
up to four VGA displays to up 
to eight computers and re- 
motel y control the displays 
from up to 1000 feet away 
with the SM-RMT-8X4 re¬ 
mote unit. 

The system comes in two 
parts: the matrix switch and 
the remote-control unit. The 
remote unit has 32 backlit and 
touch-activated switches for 
choosing which VGA to con¬ 
trol . Each VGA source on the 
control unit can be connected 
to one or all four VGA 
displays. 

The remote-control unit 
connects to the matrix switch 
via a 5-pin DIN connector. It 
comes with a 2 5-foot cable for 
connecting to the switch. 

The matrix switch comes 
with eight 6-foot VGA cables 
for connecting to the eight 
systems. It measures 8'/a by 
ll Vi by 12 inches. 

Price: Matrix switch, $2450; 
remote unit, $525. 

Contact: Network Technol¬ 
ogies, Inc., 19145 Elizabeth 
St. t Aurora, OH 44202, 

(800) 742-8324 or (216) 543- 
1646. 

Inquiry 1310, 


Low-Priced 
LAN Control 

L AN Command is LAN 
management software that 
combines database manage¬ 
ment with low-level network 
analysis. It loads on one cli¬ 


ent workstation, requiring 
260K bytes of RAM, From 
that workstation, LAN Com¬ 
mand can monitor and con¬ 
trol your entire Novell or Net¬ 
BIOS-based network. 

The relational database 
system tracks node data (in¬ 
cluding user name, location, 
phone number, address, and 


node name) and more than 50 
additional fields. Portions of 
the database are populated 
automatically by the network- 
monitoring commands to 
build a traffic history for every 
node. 

A report generator pro¬ 
vides standard and custom re¬ 
ports using Boolean opera¬ 
tors on any field in the record. 
For example, the administra¬ 
tor might request a custom re¬ 
port for every Ethernet node 
on the fourth floor that uses a 
server named Accounting 
and has been rebooted more 
than five times in the last 
week. 

Other monitoring features 
include packet activity, colli¬ 
sions, ring faults, bridge fail¬ 
ures, router failures, band¬ 
width use, traffic errors, and 
data loss. And you can monitor 
single stations* sets of sta¬ 
tions, or the entire network 
across bridges and routers 
from any single DOS or OS/2 
workstation. 

A TSR program called 
Snooper lets you perform re¬ 
mote administration of the 
client computer. 

Price: $395, 

Contact: Dolphin Software, 
Inc., 6050 Peachtree Pkwy., 
Suite 340-208, Norcross, GA 
30092, (404) 339-7877. 

Inquiry 1311, 

continued 



ISDN Communications with a PC 


T he PC SNET Card is an 
ISDN terminal adapter 
board that provides ISDN 
basic rate access. It allows si¬ 
multaneous voice, data, and 
image transmission. 

One card has an aggregate 
throughput of 144,000 bps. 
This is made up of transpar¬ 
ent data transmission at 
64,000 bps over two B chan¬ 
nels and 16,000-bps packet 
signaling over the D chan¬ 
nel, OST reports. You install 
the card in a full-size expan¬ 


sion slot in the PC. It oper¬ 
ates under DOS, Unix, or 
Xenix. 

The card provides the 
standard S-type connection 
along with an audio jack, an 
RJ-1I modular telephone 
jack, and a 15-pin serial con¬ 
nector. Internal connections 
include a parallel connector, 
a private bus connector, and 
a bus interrupt connector for 
use in installing multiple PC 
SNET Cards in a single PC. 
Price: $1695. 


Contact: OST, Inc., 14225 
Sully field Cir,, Chantilly, 
VA 22021,(703) 817-0400, 

Inquiry 1312. 
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Instant workstation. 
Just Ado Open desktop. 


T ake a look at the vast majority of graphical workstations 
developed over the past decade and you’ll see something 
they all have in common: 

An integrated UNIX 1 ® System environment. 

Now take a look at the vast majority of businesses that have put 
computing power directly onto their office desktops over the 
past decade, and you’ll see something they all have in common: 

Industry-standard personal computers. 

I t doesn’t take a computer to forecast the platform that’s going 
to put graphical workstations on the vast majority of business 
and engineering desktops in the next decade: 

An integrated UNIX System environment for industry-standard 
personal computers. 

And that’s what Open Desktop™ is all about. 

O pen Desktop is the complete graphical operating system 
that’s built on the most popular UNIX System platform of 
all time—SCO™. And it lets you create your own networked, 
icon-driven workstation environment using the industry- 
standard 586 or 486 computers and peripherals of your choice. 


I n a single, easy-to-use, fully supported—and completely 
integrated—package. Open Desktop delivers: 

* the full 32-bit, multitasking computing power of SCO UNIX 
System V/386 

* compliance with POSIX™ and X/Open* standards 

• an OSF/Motif™-based, Presentation Manager-compatible, 
graphical user interface 

• distributed SQL database management services 

• compatibility with existing DOS, XENIX*, and UNIX System 
applications and data files 

• NFS™, TCP/IP, and LAN Manager networking facilities 

And all at an unbelievably affordable price. 

D iscover the complete graphical operating system that 
leading companies worldwide are choosing as their devel¬ 
opment platform for the ’ 90 s—and using to turn their 386 and 
486 PCs into instant workstations today. 

Open Desktop from SCO. 


OPEN 
DESKTOP. 

The Complete Graphical Operating System 



COME SEE US 
AT COMDEX, 
ROOM B-l! 



For more In formation, call SCO today and ask for ext. 841X1 

(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAIL:... tuunet!sco!info info@sco.COM 

KClUiie SCO kiqfti, Optn Dr^ktOf, and EhrOpen IJeJimfi ImdcMlfo id Ttlt Saul* Cm® tlprrjnw*, Int UNIX k a fvjLMrfrd AT«T ui die PSA jmJ muidrw^ FU54 X i*l tTMfclMlil ofllMrMftttli'ofElrttriCil jmhI EtedemNO &wi!fiet» {IKR& X/tlpen Is i 

regimenal trademark nl ,X4)pcn Cimpiny Ltd. OSPHiXil is a trademark of Ttic Open Software FouudaLiiaii, Inc XENIX is i registered Intdrmirk i*f Nkmvdl Carport™ i> j Lmkmark n( Jlan Mienrsystems. Inc ID-'H'J 

■i;i WJWThe SaulaCruz OperaTnm. Iik All ttlghla Reserved. The SiinLi I'.ruMJpi.TaJiixi. Iik., 4U(I bncnul Street, Ptt Bnsc Btitl, SarniaCrua. California 95061 USA TitSinLiCrmUperalhm.Lid.,Cnaleytialre, Hauer, Larit, 'hUiml WEll HYN, CrrsLRnUia, +44 rOj‘U4 8161H. 
th X: H-4 NMM JWTTKi, TELliX: 512 SCOiOS £J 
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ADAM GREEN 

President, Adam Green Seminars, Lexington, MA: 


“It’s significantly faster in some 
very important areas, especially in 
the fancy, attractive user 
interface... It’s a very stable 
product, very reliable. I can 
safely recommend it” 


PAT ADAM S 

President, DB Unlimited, Brooklyn, NY: 


“With standardization on the 
dBASE IV language, we have our 
database standard, which makes 
life easier for me, for my clients, 
and every other dBASE user... It’s 
a solid, reliable product that 
performs the same way every time.” 


BOB DAVIES 

President, SBT, Sausalito, CA: 


“Memory utilization is much better 
than either dBASE III PLUS or 
dBASE IV version 1.0—a very 
substantial improvemmt 
This means we are able to 
run our products, which require 
lots of memory and the need 
for a network, in 
a dBASE IV 1.1 environment.” 


SCOTT ROBERTSON 

President, Champion Business Systems, Golden, CO: 


“We think that it’s solid. We think it’s 
reliable. We think it’s an excellent 
foundation for future development 
The great thing about dBASE IV 
is that it has a flexible language 
and a good user interface. With 
dBASE IV version 1.1, end-users 
can take the product and tailor 
it so it fits their exact needs.” 


After running their own extensive tests, these independent experts have come 
to some very favorable conclusions on dBASE IV® version 1.1. We think you will, too. 

, dBASE, dBASE 111 PLUS, dBASE IV Ashton-Tate and the Ash ton-Tate logout registered trademarks of Ashton-late Gorpotatton, Other ctropajry ot product names mentioned rnay he trademarks of their respective companies 






















TONY LIMA 

Author of “Inside dBASE IV" President, Pacific Systems 
Design Workshop Inc, San Carlos, CA: 


HOMER BRANCH 

Programmer Analyst, Chevron CEPS, New Orleans, LA: 

“Version 1.1 should dominate the 
market Its added features make it 
the best developmart environment 
available for PC database products 
... None of the other products 
have the power and ease of the 
dBASE IV Control Center:” 


Trn using version 1.1 to develop 
applications right now ...It’s 
much easier to use than either 
dBASE III PLUS or 1.0... 

Because of the Control Carta; 
version 11 allows my usa's to 
do quaies and get their 
reports without calling me.” 



RICHARD BRENNER 

President, Westar Systems, Colorado Springs, CO: 


SAM GILL 

President, DataWiz International, Foster City, CA: 

“I’m now taking on some major 
comidtingjohs that I wouldn’t do 
before dBASE IV and its multiuser ' 
capabilities...I’m excited about 
the way they’ve gone through 
and enhanced just about every 
one of the new features within 
the program and the 
progr amming language 


“dBASE IV vasion 1.1 is 
significantly faster... Memory 
management has really bear 
improved. We can now load and 
run a system very comfortably in 
640K bytes... Features like the 
form, report and application 
garerators allow us to cut down 
development time.” 


Call 1-800-437-4329, ext. 1403, for more information. Better a a i. -r^. • 

yet, call 1-800-2ASHTON for an immediate upgrade. .A /\Sm 10(1“ 10.10 

© 1990 Ashton ‘Tate Corporation, All rights reserved. CTTSI? 65A Schedule £ ■ GSOOKWAGSKlij 



















WHAT’S NEW 


Wireless 

Communications 

T he DR96 is an asyn¬ 
chronous/synchronous 
half-duplex modem that of¬ 
fers portable and wireless data 
transmission. Both the radio 
and the modem are contained 
in the same 15^-ounce 
package. 

The DR 96 uses the radio 
frequency band of 470 MHz 
and has a sensitivity of .35 
microvolts. The unit also of¬ 
fers 10-ms RTS (request to 
send) and CT$ (dear to send) 
signaling times. 

A rechargeable 7 Va-V bat¬ 
tery pack that comes with the 
modem can operate it for 
from 4 to 10 hours, A recharg¬ 
er is also included that can 
recharge the batteries in 3 
hours, according to UDS, 
Price: $1295. 

Contact: LIDS, 5000 Brad¬ 
ford Dr. t Huntsville, AL 
35805, (205) 430-8000. 

Inquiry 1313. 


Modem 

with a Memory 

T he Visionary 2400XT is 
a direct-connect 2400-bps 
modem with battery-backed 
internal memory and a real¬ 
time clock/calendar to con¬ 
trol when you send and receive 
messages. A blinking mes¬ 
sage-waiting light lets you 
know when you have mes¬ 
sages. You can even send and 
receive messages when the 
host computer is turned off. 

All this internal intelligence 
is controlled by an 8085 
microprocessor. 

in addition, you can store 
dozens of phone numbers and 
messages for distribution at 
various times. Other features 
include redialing on busy or 


CONNECTIVITY 



The DR 96 is a wireless, battery-powered modem for portable 
communications. 


no answer, auto-answer during 
particular times only, auto¬ 
matic log-on, data retrieval, 
XMODEM file transfer, re¬ 
mote access, and password se¬ 
curity. The modem also has a 
printer port and a nickel-cad¬ 
mium battery. 

The modem is available in 
three versions: 8K-byte, 256K- 
byte, and 1-MB. It measures 
5 % by 8by 114 inches. 

Price: 8K-byte unit, $495; 
256K-byte unit, $595; l-MB 
unit, $745. 

Contact: Visionary Electron¬ 
ics, Inc., 141 Parker Ave., San 
Francisco, CA 94118, (415) 
751-8811. 

Inquiry 1314. 


Notework Moves 
Out into the Field 

otework recently an¬ 
nounced Notework Re¬ 
mote, a remote version of its 
5K-byte Notework E-mail pro¬ 
gram. Remote allows laptop 
users or branch offices to pop 
up Notework over the phone 
line. The software automati¬ 
cally makes the connection 
and does the uploading or 
downloading of mail. 

Like the original Notework 
for Novell NetWare, Remote 
takes up only 5K bytes of 
RAM, employs the same user 
interface, and lets you 
pop into it without leaving 


your application. 

Notework alerts you with a 
tone when you receive mail, 
and you see a flashing sym¬ 
bol in the upper-right corner of 
the screen. Other features let 
you attach files, print notes, 
confirm notes, and import 
and export ASCII files. 
Notework offers a gateway to 
Message Handling Service. 

The most recent version of 
Notework now supports multi¬ 
ple NetWare 386 servers 
without requiring additional 
gateways or mail servers. 
Version 1.1.4 supports up to 
3500 users on a single inter¬ 
network, according to Note- 
work. 

Price: $99; installation kit, 
$99; two-user authorization 
disk, $99. 

Contact: Notework Corp., 

72 Kent St., Brookline, MA 
02146, (800) 767-6683 or 
(617) 738-5295, 

Inquiry 1315. 


Linking Buildings 
via Infrared Light 

B uilding-to-Building 
Photolink lets you con¬ 
nect computers in adjacent 
buildings up to 600 feet away, 
according to Photonics. 

Two versions of Photolink 



are available: AppleTalk/ 
LocalTalk for the Mac, and 
an interface for systems 
equipped with RS-232C 
ports. 

At the end of each connec¬ 
tion is a Photolink transceiver 
that communicates with its 
corresponding unit. Photonics 
says that the device can oper¬ 
ate through two panes of stan¬ 
dard office window glass. 

Photolink can connect to 
existing cable-based systems 
and is compatible with 
AppleTalk routers and bridges. 
It transmits at 230,400 bps. 
The RS-232C version trans¬ 
mits up to four channels si¬ 
multaneously at 9600 bps. 
Price: $3390 per connection 
for both versions. 

Contact: Photonics Corp., 

200 East Hacienda Ave., 
Campbell, CA 95008, (408) 
370-3033. 

Inquiry 1316. 


Modem Sharing 
for Networks 

M odem Assist lets you 
share up to 20 modems 
connected to a LAN, It elim¬ 
inates the need for a dedicated 
communications server and 
the cost of rerouting all modem 
phone lines, according to 
Fresh Technology Group. 

The software works with 
multiport serial cards that sup¬ 
port up to 16 modems on a 
single workstation. It requires 
less than 1GK bytes of RAM 
and runs in the background on 
any workstation with the 
modem. 

Modem Assist requires 
PCs running on NetBIOS or 
NetWare networks with DOS 
3.0 or higher. 

Price: $495 for up to five 
modems; $995 for six to 20 
modems. 

Contact: Fresh Technology 
Group, 1478 North Tech 
Blvd., Suite 101, Gilbert, AZ 
85234, (602) 497-4200. 

Inquiry 1317. 

continued 
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Programmer's Paradise ( 800 ) 

has the Utilities that you need l 445 ' 78 " 


pMERRILL 

A WINNING COMBINATION! &BRYAN 


' URBO EMS - Memory Manager 

* Supports PC, XT, AT, PS/2, and 386 
systems 

* Ability to relocate TSRs and device 
drivers 

* Automatic installation and configura¬ 
tion on 386 systems 

* Windows 3.0 support 

FA Xcetmi #2273*0001 

List: $99,95 Ours: $89 



InfoSpotter - Diagnostic tool 

* Detailed description about memory 
and system configuration 

• Displays TSRs and device drivers 
loaded between 640KB and 1 MB 

• Ability to edit AUTOEXEC.BAT, 
CONFIG.SYS and batch files 

* Special MicroChannel support 

FAXcstera #2273'0002 

List: $79.95 Ours: $69 




Inset Systems 


HIJAAK RELEASE 2.0 


Hijaak 2.0 is a graphics 
conversion and capture utility 
that translates more than 36 
graphics file formats, Hijaak 
provides batch conversion 
capability from the DOS com¬ 
mand line or from the user 
interface. 


Supported formats: GEM, PICT 
I&H, GCM, HPGL, PIC, DXF, 
PCX, MAC, TIF, and support 
for more than 16 group 3 fax 
devices, A 5K pop-up provides 
capture function of text 
screens, graphics screens, and 
laser printer output. 


TAXcetera #1976 0002 

List: $199 Ours: $139 


SQUISH PLUS ^ 


Sundog Software Corp. 


Squish Plus can enlarge the capacity of all your disks^hard, 
floppy, or silicon. By compressing data, it can get up to 240MB 
on a 120MB hard disk-without any new 
hardware. Unlike archive programs, it’s 
completely automatic and invisible. 
Squished files stay compacted on disk 
even while they're being used, and 
you're free to choose which files 
to compress. Because it's a 
device driver, it's totally 
compatible with all your 
other software: any 
database, compiler, backup, 
cache, etc. 






FA Xctttra #1695-0001 

List: $100 Ours: $75 


User's Gukie 


SWITCH-IT 



SwiTCH-lT is a task-switching package that allows users to 
switch programs (up to 100) to their EMS or hard disk, freeing up I I 
RAM space to run large applications. The easiest to use of any 

product of its kind, SWITCH-IT offers automatic installation, IihJ 
a customizable menu, a cut & paste feature, complete 

network compatibility ami SWfTCH-IT only uses 26K of RAM. 


List: $100 


Better 

SOFTWARE 


FAXiirimi HZ&S-OOQl 


Ours: $69 




































Programmer's Paradise®... 



Well Beat The Competition's Advertised Prices! 



LIST OURS 

386 CONTROL PROGRAMS 


DESQview 3 ft ft w/ QEMM 

220 

169 

Microsoft Windows 3.0 

150 

99 

VM/38& 

245 

209 

VM/386 Multiuser 

095 

839 

VM/386 Multiuser Starter 

395 

339 

386 DEVELOPMENT TOOLS 


38ft A5M/Link Lot 

1295 

1145 

C-Terp Mb 

239 

189 

Lahey F77L-EM/32 lw/Q5/38ft) 

1290 

1035 

Meta Ware High C 38ft 

895 

849 

Novell C Network Compfler/386 

995 

799 

Parariox/386 

895 

629 

PC-lint 38ft 

239 

179 

Phar Lap 386 ASM/UNK 

495 

435 

WATCOM C 8.0/3 8ft Prof. 

1295 

1099 

w/ Phar Lap 386 ASM/UNK 

1790 

1399 

WATCOM C 8.0/386 Standard 

895 

719 

ADA 



Academic IntegrAda 

249 

225 

Ada Scope Debugger 

495 

445 

Ada Training Environment 

895 

809 

Adagraphi cs 

695 

629 

EnlegrAda 

795 

719 

Meridian AdaStudenl 

50 

45 

Meridian Ada Developer's Kit 

} 195 

1095 

ASSEMBLY LANGUAGE 



Advantage Disassembler 

295 

279 

ASM Flow 

99 

119 

Dis Doc Professional 

250 

225 

MS Macro Assembler 

1 50 

105 

OPT ASM 

150 

129 

Resource 

150 

129 

Sourcer w/ Pre-Processor 

170 

149 

5 pontaneous AssembJ y 

395 

189 

Turbo Debugger A Toots 

150 

165 

Visible Computer; 80286 

100 

89 

BASIC COMPILERS 



MS BASIC Prof. Devel. System 

495 

349 

Power Basic 

129 

89 

QuickBASIC 

99 

69 

BASIC UBS/UTILITIES 



Graph Pa k Professional 

149 

129 

P.D.Q. 

T 29 

U5 

ProBas 

159 

149 

ProBas Toolkit 

99 

94 

QBase and Quickscreen 

149 

125 

QuickComm 

149 

119 

QuickPak Professional 

169 

149 

QuickWindows Advanced 

149 

119 

C COMPILERS 



Lattice C 6.0 

250 

155 

Microsoft C ft.Q 

495 

339 

w/ Objective-C 

699 

539 

MS QuickC 2.5 

99 

69 

MS QuickC w/ QuickAssembler 

T99 

139 

Turbo C 2,0 

99 

69 

WATCOM C 8.0 Professional 

495 

419 

WATCOM C 81) Standard 

395 

335 



LIST OURS 

C++ 



C++/Views 

495 

419 

NDP C++ 

495 

479 

Rogue Wave Malhh++ 

200 

179 

Rogue Wave Tools. h++ 

Turbo C++ 

200 

179 

200 

139 

Turbo C++ Professional 

300 

205 

Competilive Upgrade 

150 

139 

/fine Library 

200 

179 

Zortech C++ Debugger 

150 

129 

Zortech C++ 

200 

165 

Zortech C++ Developer's Edition 

450 

399 

Bundled w/C++/Viows 

945 

S9S 

Zortech C++ Tools 

150 

129 

/nrtech C++ Video Course 

500 

449 


COMMUNICATIONS 


Breakout 11 

249 

189 

C AsynrhManager !.o 

189 

139 

Essential Communications 

329 

259 

Greenleal CommLib 

359 

287 

Greenleaf ViewGomm 

399 

319 

SilverComm C Asynch Library 

249 

289 

View-232 

189 

149 


C-FJLE MANAGEMENT 


AccSys for dBASE or Paradox 

395 

349 

Btrieve Devel. System 

595 

449 

Coriebase IV 

295 

219 

c-tree 

395 

315 

riBC III Plus 

500 

439 

db JILL Bundle 

295 

249 

Essential B-I'ree w/ source 

198 

149 

FairCom Toolbox - Prof. Edition 

1095 

789 

FairCom Toolbox * Special 

695 

509 

Paradox Engine 

495 

349 


C-GENERAL LIBRARIES 


Blacbtar C Function Library 

99 

79 

C TOOLS PLUS/6.0 

149 

109 

C Utility Library 

249 

199 

Green leaf Functions 

229 

179 

Green leaf Super Functions 

299 

239 

Turbo C TQOL5/2.G 

149 

109 

C SCREENS 

C-Wort by 

199 

CALL 

Green leaf DataWIndows 

395 

315 

Panel Plus 

495 

395 

Quick Windows Advanced (O 

169 

149 

Vermont Views 

495 

395 

Vitamin C 

225 

165 

VC Screen 

149 

125 


C-UTILITIES/OTHER 


Bar Code Library 

389 

319 

Clear + 

200 

169 

C Shroud 

198 

149 

DIVVY 

229 

209 

Heap Expander 

80 

70 

MKS LEX A YACC 

249 

197 

Object ive-C 

249 

225 

PC’lint 

139 

105 

PC VACC Professional 

495 

459 

TimeSlIcer 

295 

279 



LIST OURS 

CASE TOOLS 



EasyCASE Plus 

295 

265 

Professional Pack 

395 

355 

Personal CASE 

T99 

179 

COBOL LANGUAGE 



Micro Focus: 



COBOU2 w/Toolset 

1800 

1499 

Personal COBOL 

149 

T29 

MS COBOL 

900 

629 

Real i a COBOL 

995 

849 

CODE GENERATORS 



Logic Cem 

99 

69 

Matrix Layout 2.0 

200 

159 

PRO-C 

399 

339 

DATABASE DEVELOPMENT 


Clarion 2.1 

CALL 

CALL 

Clipper 5.0 

795 

519 

Data Junction Advanced 

299 

269 

dBASE IV 

795 

489 

dSFast/ELUS 

145 

295 

dCE 

295 

249 

Dr. Switch ASE 

100 

89 

Facelt 

99 

90 

FfashTools! 

89 

79 

Flipper 

195 

169 

Force 2. 1 

695 

589 

FoxPro 

795 

489 

FUNCKy Library 

195 

179 

R&K Report Writer 

150 

129 

R&R Code Generator 

150 

129 

Say Whatfl 

50 

39 

SilverComm C Interface 

99 

89 

SilverComm Library 2.0 

249 

209 

tom Refrig's Library 

LOO 

80 

U12 Version Two 

595 

479 

DEBUGGERS (DOS) 



Mull (Scope 

179 

135 

Periscope 1/5 T2K 

595 

475 

Peri sc ope El w/ switch 

225 

179 

Periscope IV/!ft,25 MHz 

CALL 

CALL 

Trapper 

200 

179 

w/ optional cable 

240 

219 

Turbo Debugger & Tools 

150 

105 

DOCUMENTING/ 



FLOWCHARTING 



a 1 Id EAR 

300 

229 

Clear* 

195 

169 

C-ClearJy 

130 

115 

Flow Charting 3 

250 

199 

Interactive Easy flow 

150 

125 

Paginate 

100 

79 

Source Prim 

99 

74 

The Documentor 

295 

245 

Tree Dia gramme r 

99 

74 

EDITORS 



BRIEF 3.6 

249 

CALL 

£DT+ 

295 

269 

EMAC5 

325 

265 

Epsilon 

195 

159 

KEDIT 4.0 

iso 

125 

MKS Vi 

149 

129 

PJ Fdirm 

195 

175 

Sage Professional Editor 

295 

249 

SLICK Editor 

195 

154 

SPF/PC 

245 

199 

SYNDIE 

495 

399 

VEDI r PLUS 

185 

CALL 

EMBEDDED SYSTEMS 



Link & Locate ++ 

395 

349 

Link & Locate ++ Extended 

479 

395 

Paradigm Locate 

295 

265 

FORTRAN LANGUAGE 



Grafmalic 

135 

119 

Lahey F77L 

59 S 

535 

Lahey Personal FORTRAN 77 

99 

89 

MS FORTRAN 

450 

299 

Pfutmatic 

T 35 

119 

RMyTORfRAN 

595 

499 

WATCOM FORTRAN 77/386 

1095 

CALL 

GRAPHICS LIBRARIES 



Baby Driver 

250 

199 

Essential Graphics 

399 

319 

Font’Tools 

150 

119 

CratfDrive Plus Developer's 

299 

269 

Graphic 5.0 

395 

319 

GS5 Graphics Devel. Toolkit 

595 

509 

GX Graphics 

149 

135 

HALO 

395 

279 

HALO Professional 

595 

419 

HALO Window Toolkit 

595 

419 

Icon'Toofs/Plus 

150 

119 

Menu el 

325 

279 

MetaWindow 

250 

209 

MetaWrndow Plus 

325 

289 

PCX Effects 

99 

89 

PCX Programmer's Toolkit 

195 

175 

PCX Text 

149 

135 

SilverPaint 

129 

109 

Slate w/ graphics 

448 

415 

Turbo Geometry Library 

200 

179 



LIST OURS 

LI N KERS/UB RARIANS 



Overfay Toolkit 

395 

369 

Plink86+ 

395 

335 

Plfnk/l TO 

495 

419 

PolyLibrarian 

249 

209 

.RTLink 

295 

265 

.RT Link/Plus 

495 

419 

OBIECT ORIENTED TOOLS 


Objective^ 

249 

225 

Smal!ta1k/V 

100 

85 

5maflta!k/V 286 

200 

169 

OS/2 TOOLS 



Brief 

249 

CALL 

CASE fM for C 

1495 

1420 

Epsilon 

195 

159 

MKS LEX a. VACC 

349 

279 

MS OS/2 Pms. Manager Toolkit 

500 

349 

Mu It (Scope for OS/2 

449 

345 

PCYACC 

695 

625 

PI Editor 

249 

225 

Smalltalk/V PM 

495 

369 

Vitamin C {QS/2J 

345 

279 

PASCAL LANGUAGE 



Asynrh PLUS 

149 

115 

Brfnee Filer 

125 

109 

MS Quirk PASCAL 

99 

69 

Object Professional 

150 

109 

Power Tools PLUS/533 

149 

109 

T opaz 

99 

89 

Topaz Multi-user 

149 

135 

Turbo Analyst 

99 

89 

TurboMACIC 

199 

179 

lurbo Pascal 5.5 

150 

105 

Turbo Pascal 5.5 Professional 

250 

175 

Turbo-Plus 5.5 

199 

159 

Turbo Professional 5.0 

125 

109 

SOURCE MAINTENANCE 


Codan 

395 

345 

Code Check 

495 

469 

MKS Make 

149 

119 

MKS RCS 

189 

149 

MKS Software Mgmt, Team 

299 

239 

Pol yM Like 

179 

149 

PVCS Professional 

495 

419 

SMS 

495 

399 

SOURCE DOC 

99 

89 

TUB 

139 

109 

5 Station LAN 

419 

339 

WINDOWS (MS) TOOLS 


Actor 3.0 

895 

719 

Asymetrix Toolbook 

395 

CALL 

Bridge Toolkit 

695 

659 

CaseiW 

795 

759 

C-TalkAdews 

450 

375 

dBfast/Windowi 

395 

335 

DialogCoder 

499 

435 

Graphics Server SDK 

495 

419 

MS Windows Development Kit 

500 

349 

MulliScope for Windows 

379 

289 

ObjectGraphics 

445 

163 

ProtoView 

695 

625 

W i ndowsMARER 

595 

535 

WinTrievo 

395 

339 

WNDX GUI Toolbox 

499 

449 

SPECIAL DEALS!! 


Microsoft Buy One, Get One FREE 

Buy any M$ Quick language or a 
Microsoft Mouse„ arid get one af (fit* 
following FREE; MS Flig.hr SI mufator, 

PC Tools, or Sign Designer. (Mail 
Included coupon directly to Microsoft-! 

Zortech C++ Developer s Edition 
2.1, C++/Views Bundle 

Cel the first and only native C++ 
compiler supporting MS Windows, plus 
over 60 C++ objrc 1 classes for a 

special low price of $595! 

Borland'5 Turbo C++ Professional 
Competitive Upgrade 

Ready to switch from your C compiler 
to Borland's Turbo C++ Professional? 

It's easy and inexpensive- fust $ 139 at 
Programmer's Paradise, Call for derails. 

Objective-C 

For Microsoft C programmers interested 
In gaining the benefits of object-oriented 
technology without losing rhe familiarity,, 
efficiency & portability of C- Augments 
C with an object data type, a message 
expression and a Hass definition 
mechanism. 

List: $249 Guret $22-5 























Guaranteed Best Prices! 


( 800 ) 

445-7899 


FA Xcetera 

Want more product information 
on the items in the gold box to 
the right? Try FAJLcetmi !! 
Just pick up your FAX phone 
and dial 201^89-8173 
Enter the FAXcfwm product 
code listed below each product 
description information will be 
faxed back to you instantly! 



LIST OURS 

XENIX/UNIX 

BLAST UNIX/XENtX 

495 

395 

Epsilon 

495 

169 

Interactive Products 

CALL 

CALL 

LPI-COflOL 

1495 

1199 

LPI-FORTRAN 

995 

799 

MetaWare High C 

4195 

849 

Mteroport Products 

CALL 

CALL 

MKS RCS 

395 

333 

MK.S Trilogy 

119 

103 

PI Editor 

149 

319 

SCO Products 

CALL 

CALL 

VEDimus 

295 

249 

ADDITIONAL PRODUCTS 


Apmus 

695 

549 

Dan Bucklin'* Demo II 

399 

3 59 

dBx/dBPort 

600 

459 

Guido 

249 

CALL 

Lattice RPC 

1600 

1285 

MKS AWK 

99 

79 

Opt-Tech Sort/Meq|e 

149 

119 

PC Sc: heme 

95 

79 

Personal Rexx 

150 

139 


APPLICATION SOFTWARE 

COMMUNICATIONS 


BLAST II 

250 

225 

Carbon Copy Plus 

199 

129 

Lap link tit 

tso 

99 

PC Anywhere III 

145 

99 

Procumm Ptus 

99 

63 

SitfeTaik 

120 

99 

DESKTOP PUBLISHING 

Adobe Products 

CALL 

CALL 

Corel Draw! 

595 

399 

HALO DPE 

195 

139 

PageMaker 

795 

309 

Ventura Publisher 

895 

549 

MATHEMATICS 

Derive 

200 

179 

MathCAD 

495 

315 

Mathematics 386 

693 

625 

SCIENCE & ENGINEERING 


AutoCAD Release 10 

3000 

CALL 

AutoSketch 

ISO 

95 

Ch [Writer 

TSO 

129 

CSS 

495 

469 

QADiSP 

895 

739 

Design CAD i^D 

400 

292 

Draff x Windows CAD 

695 

CALL 

EXACT 

475 

380 

Generic CADD Level 3 

350 

289 

LABTECH Acquire 

195 

179 

LABTECH Notebook 

995 

779 

MICRO-CAP III 

1495 

1269 


C Our Guarantee... A 


Products listed here are hacked 
by die following guarantee*: 

Should you see one of these 
products listed at a lower 
price in another ad in this 
magazine, CALL US! 

We ll beat the price* and stilt 
offer our same quality 
service and support. 

Terms of Offer: 

■ Offer good through November 30, 1990 

* Applfcable to pricing on currenl versions 
of software listed; Nov. issue prices only. 

* Offer does not apply towards obvious 
errors In competitors' ads, 

* Subject to same terms and conditions. 



LJST 

OURS 

SCIENCE & ENGINEERING 


( confirmed) 



Oread PCB 

1495 

CALL 

PC-MATLAB 

695 

625 

PC TEX 

249 

229 

SCHEMA 111 

495 

449 

Systat w/5y graph 

895 

759 

Lingo PCB Series II 

595 

559 

TEC H ‘ G R A PH* PAD 

395 

319 

V 

595 

479 

SPREADSHEETS 



Lotus T-2-3 

595 

389 

Microsoft Excel 

495 

319 

Quattrn Professional 

495 

329 

Su perCa Ic5 

495 

319 

UTILITIES 



186MAX5.fl 

130 

99 

above DISC 

119 

64 

AboveMEM 

80 

72 

Bocrtron 

60 

55 

Cache 86 

50 

39 

FASTBACK Plus 

189 

109 

HeadRoum 2.0 

130 

109 

Hi Ida k 

158 

105 

Hold Everything 

199 

159 

IrffoSpOtter 

80 

69 

MACE 1990 

749 

T29 

Magellan 

195 

CALL 

MRS Toolkit 

249 

199 

MOVE'EM 

89 

79 

Norton Commander 

149 

99 

Norton Utilities 5.Q 

179 

129 

PC Tods Deluxe 6.0 

149 

95 

Pizazz Plus 

149 

79 

PreCureor 

96 

79 

SirBack 

99 

90 

Software Carousel 

90 

72 

SpinRHe II 

89 

75 

Squish Pius 

700 

75 

Switch-It 

100 

69 

Tree 86 

90 

69 

Turbo EMS S.O 

100 

89 

UpShol 

95 

89 

X Tree Pro Gol d 

129 

109 

ZENO 

269 

239 

WORD PROCESSING 



Ami 

199 

129 

Microsoft Word lor Windows 

495 

349 

WordPerfect 54 

495 

CALL 

SOFTWARE FOR SUN 



WORKSTATIONS 



Sasmark QuickBASIC 

CALL 

CALL 

C Programmer’s Toolbox/ Sun 

495 

449 

Ed ix 

425 

339 

EMACS for Sun 

335 

369 

Informix 

CALL 

CALL 

Lotus 1-2-3 fer Sun 

CALL 

CALL 

Mathematics for Sun 

CALL 

CALL 

MetaWare High C 

895 

849 

Neural Works Professional It 

4095 

CALL 

Panel Plus (Sun 3) 

1595 

3355 

WordPerfect for Sun 

495 

CALL 

Programmer's Policies 


Phone Orders 

Hours 8:30 AM-7 PM ESI. We accept 
MCVisa, AMEX. Domestic shipments, 
lease add $5 per item for shipping/ 
and ling by UPS ground. For domestic 
COD shipments, please add $3, Rush 
service available. 

Mail or FAX Orders 

POs are welcome. Please include 
phone number. 

International Service 

Phone number required with order. 

Call or FAX for additional information. 

Dealers and Corporale Accounts 
Call for information. 

Unbeatable Prices 

We'll beat the competition's advertised 
prices. Prices subject to change 
without notice. 

Return Policy 

30 days, Due to copyright laws, we 
cannot take back software with the disk 
seal broken unless authorized by the 
manufacturer. Returned product must 
include R.A. number. 


Menuet - The GUI Development Toolkit, 

Menuet is a sophisticated, simple solution tor Graphical 
User Interface (CUI) development that provides over 400 
callable functions and supports most ail GUI constructs, 
h is currently available In versions for use with 
Met a WIN DOW, from 
Metagraphics Software 
Corporation, and GSS*CG1, 
from Graphics Software 
Systems Other ilhaca St reel 
products include; UpShol, 

PiXeiPrint, Font-Toois. fcon- 
Tools, and Baby Driver. 

list: $325 Ours: $279 FAX , 




WmdowsMAKER 

Windows MAKER h a code generator that builds 
com plete W r qdo ws 3.0 app I i cation s, Prototype 
I he entire user interface {men us, icons, buttons, 
controls, etc,) in a WYSIWYG editor, then 
generate Microsoft C code for MS-Windows, 
Custom code is preserved during regeneration. 
WmdowsMAKER handles message processing, 
memory management, child windows, debugging, 
compiler settings, MDI and much more. 

Generates excelfent C code. Port DOS 
programs to Windows in record time. A must If 
you are writing applications for Windows in C 
30 day money-back guarantee. 



tint: 5595 Ours: $535 FAX* u-m #2602*0002 


WATCOM C8.0/386 


WATCQM C8.0/386 is a 100% ANSI C optimizing compiler and run-time 
library for the Intel 80386 architecture 
generating applications for 32-bit protected 
mode. With C8,0/ *86, you can go beyond the 
640K DOS limit. Library and source code 
compatibility with Microsoft C simplifies many 
porting projects. Significant features include: 
protected mode version of the compiler; VIDEO 
lull-screen source-level debugger; Microsoft 
library and source compatibility: execution 
profiler; high-performance linker; graphics 
library. 

Standard List: $895 Ours: $719 

Professional list: $ 1295 Ours: $t099 



WAT 


FAXn 






st, tightest 
same case you'd 


SpontaneousAssembly 

An assembly language library that Jets you produce the fasts 
possible programs with th 
expect from a high-level language, it 
includes an impressive collection of over 
700 functions and macros for high-speed 
text windowing, heap management, array 
searching and sorting, critical error 
management, 32/64 bit integer math, and 
much mo ret Comprehensive 750+ page 
manual. Full source code. No royalties. 
Easy integration with C 
“If you program in assembly language, 
you gotta /save SpontaneounAssemmyC 
- Michael Abrash 
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Calf or Write for latest Free Catalog! 
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A Division of Voyager Software Corp 

1163 Shrewsbury Ave., Shrewsbury, NJ 07702 




































WHAT’S NEW 


SOFTWARE • PROGRAMMING 



Unix Programming 
Environment Has 
All the Tools 

S aber Software has 

brought its environment 
for Unix workstations up to 
speed to support all phases of 
C programming, including 
development, debugging, test¬ 
ing, and maintenance. Saber- 
C 3.0 lets you debug code han¬ 
dled by the interpreter, 
object code produced by the 
compiler, or libraries. You 
can use Saber-C to set break¬ 
points and to step, trace, and 
debug object and source code 
modules. 

Saber-C includes a multi¬ 
window graphical interface 
that you can customize by de¬ 
fining commands and new but¬ 
tons, Saber-C automatically 
detects more than 250 static 
and run-time errors. 

Saber-C runs on Sun-3 and 
Sun386i workstations, SPARC- 
stations, DECstations run¬ 
ning Ultrix, and ASCII and X 
Window System terminals. 
Price: $2495. 

Contact: Saber Software, 

Inc., 185 Ale wife Brook 
Pkwy., Cambridge, MA 
02138, (617) 876-7636. 
Inquiry 1271. 


Zinc Releases 
Class Library 
for C++ 

W ith Zinc’s user inter¬ 
face class library for 
Borland's Turbo C++ you 
can create a user interface for a 
DOS application without hav¬ 
ing to develop the interface 
from scratch* The Zinc Inter¬ 
face Library l .0 lets you write 
applications that run in true 
graphics and text modes, in¬ 
cluding on dual monitors, 
from one set of source code 
without recompiling or re¬ 


linking, the company says. 

The library also supports 20 
input field types with built-in 
cu+and-paste and full Undo 
and Redo. 

By calling the Zinc BBS, 
you can download additional 
capabilities for Zinc 1.0, in¬ 
cluding support for both the 
MetaWindows Graphics Li¬ 
brary and Borland’s Graphical 
Interface. 

Other features on the BBS 
include enhanced scroll-bar 
support to provide both verti¬ 
cal and horizontal scroll bars 
in the window object, in ad¬ 
dition to vertical scroll-bar 
support for text and matrix 
objects* Zinc has also added a 
new List object with full in¬ 
sert, delete, and modify 
capabilities. 

The library exploits C++ 
features such as virtual func¬ 
tions, class inheritance, oper¬ 
ator overloading, and multiple 
inheritance. 

Price: $199.95; source code, 
$ 200 . 

Contact: Zinc Software, 

Inc,, 405 South 100 East, Suite 
201, Pleasant Grove, UT 
84062,(800) 638-8665 or 
(801) 785-8900; BBS, (801) 
785-8997, 

Inquiry 1272. 


High-Level 
Routines for the Mac 
User Interface 

M aclnterface 1.1 auto¬ 
matically implements 
many segments of the Mac 
interface. The library supports 
the Undo and Redo of Edit 
menu commands without re¬ 
quiring coding on your part. 

It provides automatic support 
for the dragging, growing, 
and zooming of modal and 
modeless dialog boxes. 

The program is compatible 
with Lightspeed C and Pascal, 
MPW C and Pascal, and sev¬ 
eral Modula compilers. 

Price: $295. 

Contact: Holder, Egan & 

Co-, Inc., 4148 Spring Hill 
Rd., Midland, MI 48640, 

(800) 782-9976 or (517) 
636-7373. 

Inquiry 1273. 


Structured Design 
Analysis for Windows 

S ystem Architect 2* 1, the 
CASE tool for structured 
design analysis that runs 
under Microsoft Windows, lets 
you take an entity model sim¬ 
ilar to that of the IBM Reposi¬ 
tory and expand it graphical¬ 
ly to show both key and nonkey 
data. It supports supertype 
and subtype relationships and 
provides for automatic syn¬ 
chronization of any two data 
dictionary types. 

System Architect runs on 
an IBM AT with Microsoft 
Windows 3*0, An OS/2 Pre¬ 
sentation Manager version is 
scheduled to ship by year’s 
end. 

Price: $1395; Booch Object 
Diagraming option* 

$495. 

Contact: Popkin Software & 
Systems, Inc*, 11 Park place, 

19th Floor, New York, NY 
10007, (212) 571-3434. 

Inquiry 1274. 


New M item View Supports 
the MacIRMA Family 


V ersion 1.1 of Mitem- 
View, the HyperCard 
development tool that lets 
you create graphical user in¬ 
terfaces for accessing IBM 
mainframe applications, sup¬ 
ports Digital Communica¬ 
tions Associates' MacIRMA 
products, including coaxial 
and LAN-based System Net¬ 
work Architecture gateways. 
Mitem says 1.1 uses DCA’s 
MacIRMA application pro¬ 
gramming interface to pro¬ 
vide connectivity to the host. 

MitemView simplifies 
the connection to VAX and 


IBM 3278 and 3279 main¬ 
frames, providing easier 
access and information re¬ 
trieval for local processing 
without requiring modifica¬ 
tion of the host code, Mitem¬ 
View already supported Tri- 
Data’s NetWay and Avatar’s 
MacMainFrame products. 
Price: Developer's toolkit, 
$995; MacIRMA driver, 
$495. 

Contact: Mitem Corp., 
2105 Hamilton Ave,, Suite 
190, San Jose, CA 95125, 
(408)559-8801. 

Inquiry 1275. 
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Hie # 1 Distributors 
In The World 
Now Sell 

The # 1 Software Protection 
_ In The World. 



Sentinel-C 

* Protects multiple packages 
with one device 

* M'bytes of non-vdarile 
memory programmed before 
shipment of the software 

* Rainbow supplies t he 
developer a unique adapter 
for programming the unit 

* Higher level language 
interfaces included 

■ Rims under DOS, OS/2 and 
Xenix, on JBM PC/XT/ATl' 
PS/2 and compatibles 

* Parallel port version 

* Evaluation kits are available 


S oftware developers creating the latest appli¬ 
cations for IBM PC/XT/ATs or compatibles 
can now turn to local distributors for the 
first-class in world-class software protection. 

Rainbow Technologies’ Software Sentinel™ fam¬ 
ily of hardware keys is protecting over $1 billion 
in personal computer software. Right now. 
Worldwide. With virtually unbreakable security. 

The hardware key concept is simple and effective. 
Developers incorporate unique codes in their software 
program which interact with the Sentinel key. The key is 
shipped with the program and must be connected to the 
PC in order for the software to run. It’s that easy. 

Choose Rainbow’s SentinelPro™ for most applications 
or the Sentinel-C for custom configurations. Each 
model assures the developer that only holders of the 
key can run the software. Without adversely affecting 
the operation of protected or unprotected programs. 

No matter where you sell your software worldwide, 
stay in control of your distribution and revenue by 
choosing the internationally accepted standard in 
protection. For additional information, contact 
Rainbow Technologies Ltd. in the U.K. or one of the 
# 1 distributors listed below. 


SentinelPro" 

* Runs under DOS, OS/2 and Xenix, 
on IBM PC/XT, AT, PS/2 and 
compatibles, and Atari ST 

■Algorithm technique 
tNever a fixed response) 

* Para ltd part version 

* Minimal implementation effort 
■ Higher lew] language 

interfaces included 

* 100 times faster than fixed- 
response devices £1 ms! 

-ASIC design for reliability 

* Evaluation kits art* available 


Call Tbday For 
More frtfornmtion, 
DISTRIBUTOR INQUIRIES 
WELCOME. 



■ FRANCE 

Knntron Elec-trartique 
VSfliy Villacoublay (Paris) 

tel: m) t TO 

fax: (33) i 3946 0240 

-ITALY 

m 1BEXSA SPA 
Milan 

tel: (39) xm mm 
fax: (39) 2 349 2344 
"INDIA 

Thteshuld Technologies 
New Delhi 

tel; (an U 727 3821J 
fax: {ill) U m 703 


■ BENELUX 
.1 ntreCotn ■ E lectronirj a 
Heiigdo^he Netherlands 
tel: (311 74 430 10.5 
fax: (31) 74 429 895 
■SPAIN 
MEcm 

Bare denar 

tel: (34) 3 422-7700 
fax: (34) 3 432 2847 


* WEST GERMANY 

Rainbow Teeb nofogies, LTD. 
Berkshire, TIK. 
tel: 0763-41512 
fas: 0753-43010 

- SWITZERLAND 
m AG 

Btiwnsdorf Uuridi) 
tel: (41) 1 737 0178 
Fax: v 41) I 737 1832 


* SCANDINAVIA 

PEBJCO m . 

Oslo, Norway 
tek (4H 2 40130(1 
fax:(47)2 3TO4 
■GREECE 

Byte Computer Applications 
Athens 

Id: (30) 1 9232336/9234918 
fax: (SO) I 325 3308 


-AUSTRALIA AND 
NEW ZEALAND 
FJJS Pty Ltd.. 
Meibuiintie ’ 
tefc$t)3 80&$899 
fax: (01) 3 699 7501 
-MEXICO 

■ Impex Computation 
Baja 

tek (52) 0681 0678 
fn, (52) 00 83 9567 


- ARGENTINA 

Agri-Aid .' 

Buenos Aires , 
i,i ( 54 U 46-8304■ 
Fax: (54) 1 322^459 
"TAIWAN 
Lei lighte d 
Taipei 

tel: (886) 2 312 2146 
fax: (836) 2 341 2137 


(j 
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•JAPAN 

Giken Shop Co;. Ltd . 
Nagoya 

td: (80:52251 4721 , 
fax: (81) 52251 TO 
-CHINA 
Beta Trading 
Hong Kong 
tel: C8J0-.2- 5 448963 
fax (8b) £ 5 459173 

-THAILAND 

BCS international 
Bangkok 

cd: (6ti)2 3l&445i-2 
fax: (06) 2 310 8445? 


RAINBOW TECHNOLOGIES, LTD. 


Shirley Lodge. 470 London Rd . Slough. Berkshire. SL3 8QY. U.K. Tel: 0753-41512 Fax: 0753-43610 

USA: Rainbow Technologies, Inc., 9292 Jeronimo Rd., Irvine. CA 92718 * (714) 454-2100 * (8001 852-8569 ■ FAX: (714) 454-3557 
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NEC PowerMate 886/25S. 

The affordable entry to high performance 886 processing. 



For advanced applications like CAD/CAM, presentation graphics or 


financial modeling, you can’t go wrong with the PowerMate® 386 T 725S. 


For far less than comparable 386 systems, you get 25MHz speed, 2MB 


CsC 

Computers and Communications 







er and the money go slower. 



of RAM (easily expandable to 16MB via SIM modules) and a 32K memory 


cache. You also get something you can’t get from anyone else at any price: 
NEC. For more information call 1-800-NEC-INFO. 


Circle 255 on Reader Service Card 
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WHAT’S NEW 


SOFTWARE • BUSINESS 


Occam Says, 

Go Ahead, Ask Me 

E ven with the best graphi¬ 
cal user interface, it can 
still be difficult to find the 
right data in an acre-size 
spreadsheet and graph it 
appropriately. 

Occam is addressing this 
problem with its new program 
for the Mac, called Muse. 

Muse lets you perform data re¬ 
trieval, manipulation, and in¬ 
terpretation using English lan¬ 
guage through the keyboard 
or other input device such as 
the Voice Navigator. The 
program also lets you pull only 
the data you need from vast 
data sets and graph it 
immediately on your com¬ 
mand. 

Muse can import data in 
flat files, ASCII, DBF, WKS, 
and several other formats. 

The program organizes data in 
databooks, which you can set 
up to reflect company divisions 
such as personnel, manufac¬ 
turing, or sales. As you ask or 
type questions in English, 

Muse retrieves the relevant 
data and puts it into a work¬ 
book with the level of detail 
you need. When you want to 
graph a workbook, you simply 
type or say, “Graph that,” 
and Muse does the rest, auto¬ 
matically numbering graphs 
by titles, legends, axis identifi¬ 
cation, and data identifica¬ 
tion. Graphs can be 2-D, 3-D, 
or animations. 

Occam is releasing Muse 
to a number of corporate sites 
this fall, with general distri¬ 
bution targeted for 1991. 

Price: $695. 

Contact: Occam Research 
Corp., 85 Main St., Water- 
town, MA 02172, (617) 
923-3545. 

Inquiry 1276. 



Ask and you shall receive is one of Muse's concepts. Another 
is to provide only the data that you need. 


Generate Database 
Applications 
with PAM 

P AM (for Program Auto¬ 
mated Method) 2.0, the 
relational DBMS that in¬ 
cludes an application generator 
and natural user interface, 
adds new data types, new rela¬ 
tional capabilities, matrix 
table processing, expanded 
database capacity, and many 
other features, while running 
in less than 256K bytes of 
RAM on the IBM PC. 


Designed for nonprogram¬ 
mers, PAM 2.0 lets you design 
applications with built-in 
field verification. Support for 
transaction processing allows 
multiple fields in multiple 
databases to be updated in a 
single screen. PAM 2.0 also 
supports mathematical oper¬ 
ations for multiple fields in 
databases from one numeric 
entry, allowing for easy 
update. 

Advanced relational capa¬ 
bilities link one database to 
multiple records in another 
database without the need for 
common fields. 


Put an International Business Expert 
in Your PC 


F or companies seeking to 
learn more about how to 
enter and succeed in the 
world marketplace, Gate- 
Waze has developed x-prime 
World Trader. The pro¬ 
gram’s four integrated data¬ 
base modules let you look at 
information in a variety of 
ways through the use of 
hyperlinking. 

The Market Analyst mod¬ 
ule provides a set of tools for 
analyzing the 50 major trad¬ 
ing partners of the U.S.; the 
World Atlas module gives 
up-to-date information on 
125 countries; the Info- 
Deck supplies a directory of 


international contacts; and 
the Export Reference Guide 
offers information on the ex¬ 
porting process. Other fea¬ 
tures include currency, 
weight, and measures infor¬ 
mation; time-zone calcula¬ 
tions; and an international 
glossary. 

The program runs on the 
IBM PC with 512K bytes of 
RAM. 

Price: $289. 

Contact: GateWaze, Inc., 
66 Summer St., P.O. Box 
743, Manchester, MA 
01944, (800) 752-4711 or 
(508)526-7406. 

Inquiry 1279. 


Version 2.0 supports Hew¬ 
lett-Packard laser printers and 
mail merge. 

Price: $145 to $345. 

Contact: Software Compos¬ 
ers, Inc., 4500 Newcombe 
Dr., Plano, TX 75093,(214) 
985-8018. 

Inquiry 1277. 


EASI Puts Forms 
and Database 
in One Package 

F ormType 3.0 provides a 
forms creator and dBASE- 
compatible relational data¬ 
base in one package, letting 
you use the information 
that’s collected in day-to-day 
operations to help you make 
business decisions. 

FormType 3.0 supports 
form fill-in and report genera¬ 
tion. A LAN version is 
available. 

With FormType 3.0, you 
can link several different form 
types to the same database. 
This lets you store common in¬ 
formation such as name, ad¬ 
dress, or sales history in one 
place, although it is used re¬ 
peatedly in various office 
forms, Easy Automation Sys¬ 
tems says. 

You can perform relational 
database operations and inte¬ 
grate and transfer common 
information among the forms, 
saving keystrokes and reduc¬ 
ing input errors. 

FormType 3.0 runs on the 
IBM PC with 640K bytes of 
RAM. A run-time version 
lets valve-added resellers and 
OEMs insert a company logo 
and application name into 
shrink-wrapped form sets. 
Price: $229.95; run-time 
version, $99.95; LAN version, 
$695 per server. 

Contact: Easy Automation 
Systems, Inc., 5555 Triangle 
Pkwy., Suite 440, Norcross, 
GA 30092, (800) 627-3274 or 
(404) 840-0474. 

Inquiry 1278. 
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ColComp’ 1023 


Hewlett Pack or d 
DraftPro' DXL 


Houston Instrument 
DMP-61 DL 



COfflD£K7Fall *90 


we beat the pants 
off the competition. 



O.K., let's settle this perfor¬ 
mance thing once and for all. 

SPEED. In a recent compari¬ 
son of throughput for the three 
top selling plotters, the Houston 
Instrument DMP-61 DLcame 
out on top. One-third faster than the CalComp 1023. 
Over three times faster than the HP DraftPro DXL. In 

other words, whatever 

|P«SpLl!l3lTin2: 3 6) W P lot °" e 

with us could take you 

all afternoon with them. 
QUALITY. We also 
deliver unsurpassed 
quality with identical 
mechanical resolution 

HI DMP- CalComp HP DraftPro . UD 

6i dl 1023 DXL to LalLomp and nr. 


SCAN-CAD™ Option 

Turn your HI DMP Series p[otter into o 
scanner with SCAN-CAD. This exclusive 
option attaches to your plotter to scan up lo 
E-size drawings— all al a fraction of the 
cost of a stand-alone scanner. 


100 %-; 


75%-1 


50%- 


25 %- 



and superior same pen 
repeatability. 

VERSATILITY. Only the 
Houston Instrument plotters 
offer Quick Scale 4 ' where 
any size drawing can be 
easily scaled and plotted at the current media size, 
plus the capability to save up to six different user 
configurations in memory—all standard. 

PRICE. Best of all, the HI DMP-60 DL Series helps 
you beat the pants off your competition all at a 
very competitive price. For more information on the 
DMP-60 DL Series plotters call 1-800-444-3425. 

HOUSTON INSTRUMENT. 

A Summagraphics Company 


* D-size Columbia plot using AutoCAD Release 10 with the HP 7585 driver on □ COMPAQ" 38616 MHZ computer with moth coprocessor. Plotters were sel to manufacturer's 
recommended settings Ed* pen and media combinations used for check plot and final plots, ■ 1 990 Summaqraphics Corporation. Sevmour, CT 06483, All riohts reserved. 








As the people responsible for as you’ve probably guessed by now, 

the Microsoft 8 Windows'environment, is die Microsoft Mouse, 

we believe we’re in a good position You see, the Mouse allows you 

to offer some very sound advice on to navigate the Wmdows environment 
Windows Computing. And that, and applications with untold ease. 

For more information, call (800) 541■ 1261. Dept M29- Outside the US, and Canada, t call (206) 882-8661 In Canada, call (416) 673-7638, © 1990 Microsoft Corporation, Alt rights reserved. Memo) 








As well as unparalleled accuracy. 

Furthermore, we’ve made the 
decision to buy a Mouse even easier. 
Now its available either with software, 
or on its own for the purist. 


Visit a dealer and check it out for 
yourself We think you’ll see our point 

Microsoft 

Making it all make sense" 


Microsoft logo we registered trademarks and Windows and Making it all make sense are trademarks of Microsoft Corporal inn- The Microsoft Mouse design is patented. (Design Patent #302,426.) 
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The Protein Visualizer lets molecular biologists and immunolo¬ 
gists visualize protein structures in 3-D. 


Visualize Protein 
Structures 
on the IBM PC 

A molecular graphics tool 
called the Protein Visual- 
izer lets you visualize how 
different chemicals and other 
substances interact with vari¬ 
ous molecules. The program 
lets you create 3-D models of 
complex protein structures and 
rotate, separate, and other¬ 
wise manipulate molecules for 
further study. 

With the program, you can 
overlay up to four mixed-mode 
models at the same time. The 
overlays can show the interac¬ 
tion of substrates in an active- 
site cleft or hormones and their 
receptors, and capture the 
results. 

Protein Visualizer features 
zooming, full-color space fill¬ 
ing, and all-atom or main- 
chain display of up to 5000 
atoms. 

The program requires a 
286 with VGA capability and 
640K bytes of RAM. A hard 
disk drive is recommended. 
Price: $495. 

Contact: Synthetic Genetics, 
10455 Roselle St., San Diego, 
CA 92121, (619) 587-0320. 

Inquiry 1280. 


Real-Time Process 
Modeling with OS/2 

ith RT-Graphics, you 
can create and edit 
graphical symbols and inte¬ 
grate them with sensor moni¬ 
toring, simulation, and other 
real-time applications running 
under OS/2 Extended Edition 
and Presentation Manager. 

Animated presentations 
can be in the form of histo¬ 
grams, dials, fluid levels, or 
other graphics. You can set up 
an application so that a 
change in the graphical display 
of a process is reflected in 


the related alphanumeric text. 
This capability lets the pro¬ 
gram display numeric repre¬ 
sentations of sensor output 
values with their associated 
graphics symbols. 

Price: $1100; developer’s li¬ 
brary, $800. 

Contact: Commercial Soft¬ 
ware Dept., Farradyne Sys¬ 
tems, Inc., 3206 Tower Oaks 
Blvd., Rockville, MD 20852, 
(800) 828-7863 or (301) 
468-5568. 

Inquiry 1281. 


What-lf CAD 
Analysis 

O nce you’ve completed a 
mechanical, architectur¬ 
al, or other drawing in Versa- 
CAD, Claris CAD, PICT, or 
DXF format on the Mac, you 
can use vPower to describe the 
motion and rotation of ob¬ 
jects. This what-if tool for 
CAD lets you see how your 
design works. A spreadsheet 
lets you assign up to eight 
value sets to an unlimited num¬ 
ber of variables. 

vPower runs on the Mac 
Plus with a recommended hard 
disk drive. 

Price: $799. 

Contact: Vision Software, 
3160 De La Cruz Blvd., Suite 
104, Santa Clara, CA 95054, 
(408) 748-8411. 

Inquiry 1282. 


Digital Elevation 
Model Data 
on CD-ROM 

Two companies recently re¬ 
leased digital elevation data 
from the U.S. Geological 
Survey on CD-ROM. 

R ocky Mountain’s CD- 
ROM set of 3-arc-second 
terrain elevation data has the 
contiguous U.S., Hawaii, and 
Puerto Rico. 

Price: Complete set of five 
CD-ROMs, $3000; one CD- 
ROM, $1000. 

Contact: Rocky Mountain 
Communications, Inc., 12844 
West Iliff Ave., Lakewood, 
CO 80228, (303) 988-3395. 
Inquiry 1283. 

M icro Map & CAD’s 

CD-ROMs are available 
in two grids: a 3-arc-second 
grid and a 30-arc-second grid 
for the entire U.S. 

Price: Complete set of six 
CD-ROMs, $5000; one CD- 
ROM, $1000. 

Contact: Micro Map & 

CAD, P.O. Box 621135, Lit¬ 
tleton, CO 80162, (303) 
973-2768. 

Inquiry 1284. 


Solve Math and 
Thermophysical 
Problems 

I n addition to solving alge¬ 
braic and initial-value dif¬ 
ferential equations, the Engi¬ 
neering Equation Solver (EES) 
has a physical-property data¬ 
base to help you solve prob¬ 
lems in the thermal sciences. 

EES runs on the Macin¬ 
tosh with 1 MB of RAM and 
supports a math coprocessor 
if you have one. 

Price: $400. 

Contact: F-Chart Software, 
4406 Fox Bluff Rd., Madison, 
WI53562, (608) 836-8536. 

Inquiry 1285. 



In addition to showing how your Mac CAD drawings will work, 
vPower can revise a drawing with new specifications and 
parameters, making multiple versions of the same drawing. 
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We’ve 

got a new 2MB 
WORM. 


Now 

we’re fishing for 
ideas from you. 



Introducing the Optical Card, the remarkable new 
personal data storage and retrieval medium from 
Canon. An IBM AT-compatible RW-10 Reader/Writer 
uses a laser to read and write up to two Megabytes of 
digitized text, graphics or sound on the Optical Card 
(shown here actual size). Data can be added, but 
not erased, and isn’t susceptible to magnetic or 
electrostatic fields. 

The Optical Card and RW-10 combine speed, 
high reliability and convenience that just cry out 
for the development of entirely new systems 
applications. And that’s where you come in. 
Don’t let this "big one" get away. Find out more 
about the Optica! Card by catling Bruno Dosso at 
Canon at 516-488-6700, ext. 4535. 


© 1990 Canon LISA, Inc., One Canon Plaza. Late Success, NY l (042 


Canon 
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Once yon 've captured a photo with Ask*Me, you can manipulate 
image hue t contrast, and other attributes. 


Glue for Multimedia 
on the Mac and 
the IBM PC 

Two new programs help you 
combine video with sound, 
graphics, and animation. 

One runs on the IBM PC, the 
other on the Mac. 

new version of 

r\ Ask*Me—a program that 
integrates animation, voice, 
sound, graphics, and images 
into multimedia presenta¬ 
tions—supports PCX image 
separation and manipulation 
and the ability to pan across 
images larger than your 
screen. 

With Ask*Me 2000 and its 
Engl ish-l ike prog ramm ing 1 a n- 
guage called Strains, you can 
combine images from Auto¬ 
desk Animator, video cap¬ 
ture boards, PCX-compatible 
paint programs, and bit¬ 
mapped font packages that are 
in the GEM format with 
voice and sound to create inter¬ 
active presentations. The 
program also supports loop¬ 
ing, for canned, repetitive 
presentations. While the pro¬ 
gram includes Stratos, no 
programming experience is 
needed to create most appli¬ 
cations. 

Ask*Me uses its own 
graphical user interface and 
comes in two versions: 

Ask*Me 2000, for the casual 
user, and Ask*Me Profes¬ 
sional . The professional ver¬ 
sion includes a multiuser cus¬ 
tomizable image database that 
can open up to 256 files at 
once and supports full-motion 
video. This version also has 
an optional Display program 
for distributing run-time pre¬ 
sentations. Run-time capability 
is standard with Ask*Me 
2000. 

Ask*Me requires at least a 


286 with a 28-ms or faster hard 
disk drive, 7 MB of free hard 
disk space, 640K bytes of 
RAM, and VGA graphics. 
Price: $495 for regular ver¬ 
sion; $1795 for professional 
version; $195 for profession¬ 
al run-time license. 

Contact: Ask*Me Informa¬ 
tion Center, a division of Inno¬ 
vative Communication Sys¬ 
tems, 2534 26 Ave, S, Fargo, 
ND 58103, (701)293-1004. 
Inquiry 1286, 

U nlike MacroMind's Di¬ 
rector, which is a tool for 
creating professional-quality 
animation on the Macintosh, 
the company's MediaMaker 
is for nontechnical people who 
want to create relatively sim¬ 
ple video presentations. 

MediaMaker is divided 
into two parts: collections and 
sequences. Collections are 
media databases, snippets of 
video, compact-disk audio, 

Mac audio, graphics, and ani¬ 
mations. You play back the 


media selections by double¬ 
clicking on a picon, Macro- 
Mind's term for a visual cue of 
an image. 

To create video presenta¬ 
tions, you drag picons from the 
collection window to the se¬ 
quence window, arranging and 
rearranging the media in de¬ 
sired order and editing the 
length of each clip. You can 
also synchronize other media 
such as CD audio and graph¬ 
ics. To use the program, it's 
best if you can tap into exist¬ 
ing video libraries, the com¬ 
pany says. 

To use MediaMaker, you 
should have a Macintosh with 
support for color, a videodisk 
player, CD-ROM audio, a digi¬ 
tizing board, and a videotape 
recorder, A color Mac is not 
required. 

Price: $495. 

C ont a c t: MacroM i nd, I nc. t 
410 Townsend St., Suite 408, 
San Francisco, CA 94107, 
(415)442-0200. 

Inquiry 1287, 


Hand Recognition 
for Windows 
and the Mac 

D atacap, developer of the 
Paper Keyboard hand¬ 
writing recognition program 
for the Macintosh, now has a 
version for Microsoft Win¬ 
dows 3.0 that reads handwrit¬ 
ten characters on paper forms 
directly from an off-the-shelf 
scanner. It recognizes 
names, addresses, dates, num¬ 
bers, and multiple-choice 
check boxes without having to 
convert written characters to 
typed or printed text. 

Datacap says that Paper 
Keyboard encounters, on the 
average, one character out of 
every 20 that it can't identify. 
When that happens, the cor¬ 
rection portion of the program 
kicks in. With corrections, 
the program recognizes about 
20 to 25 characters a second. 
Paper Keyboard also supports 
automated verification. 

Datacap claims 99.9 per¬ 
cent accuracy with a target 
confidence of 9 (you can 
choose target-confidence levels 
from a scale of 1 to 10). 

On the Mac or IBM PC 
with Windows 3.0, the pro¬ 
gram requires 2 MB of 
RAM, a hard disk drive, and a 
forms layout package. You 
also need an optical scanner. 
Price: $895, 

Contact: Datacap, Inc., 5 
West Main St., Elmsford, NY 
10523,(914) 347-7133. 

Inquiry 1288. 


Protect Your Unix Data from Power Loss 


W ith their complex file 
structures and file 
buffering mechanisms, Xe¬ 
nix and Unix systems are 
susceptible to data loss when 
power is removed from the 
computer before it can write 
the buffers to disk. A pro¬ 
gram called PowerMon 
monitors signals from your 


UPS and, when it detects a 
power loss, issues messages 
to users that the system may 
have to shut down if power 
isn't restored. If the power 
does not return within a cer¬ 
tain number of minutes, 
PowerMon flushes every¬ 
thing in the system's buffers 
to disk, preventing data loss. 


PowerMon runs on SCO 
Unix, SCO Xenix, and Unix 
systems from Sun, DEC, and 
IBM. 

Price: $149. 

Contact: Systems Enhance¬ 
ment Corp., 761 Spirit of St. 
Louis Blvd., Chesterfield, 
MO 63005 ,(314) 532-2855. 

Inquiry 1289. 
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Gem Of A Design 



MODULAR DESIGN CONCEPT 

The Modular Design Concept of TriGem computer 
systems is unique in that they do not use "mother 
boards' 1 , instead. ISA standard bus slots provide the add¬ 
ed advantage of allowing a single logic board contain¬ 
ing all the computing power of a CPU DMA, RAM, serial 
and parallel I/O, RTC and FDC to be piaced anywhere 
on the bus, regardless of the slot location. 

FLEXIBILITY AND EXPANDABILITY 

The Modular Design Concept means maximum expand¬ 
ability at minimal expansion investment; so your TRIGEM 
COMPUTER SYSTEM grows as your business grows. 

Tri Gem's systems provide you with a continuous upgrade 
path from low-end XTs to powerful 386 systems, by swap¬ 
ping boards into one of the I/O slots In addition, our 
modular design allows the field engineer to perform 
easy after-sale service. 


Test a TriGem system today in your specific application, 
either in your home office or in an industrial environment 



TriGem 286 S 


SPECIFICATION: • 6't2MH*'swrtchabi* 
802 &6 microprocessor ■ i¥B memory with 
parity expandable upto 4 MB on board 
■ Real-time cloct<.' , caJer,aar with life-time 
battery backup ■ One serial portrone oarai- 
— p. lel port - Built in FDC ♦ Five 8/16-bit snots 
w .Sue 340mmfWJx880mm(LjxilQmmfH) 


TriGem 

T > 0*>’1n 3 TrGern Computer. |rv 


TriGem Computer (Europe] GmbH, Hauptstrasse 350, 6236 Eschtxm W Germany Tel 49-6173-64 00 66 Fax . 49-6173-61 703 

Authorized Distributors 


Swiss A Siegrist SlEBO AG Tel 031-91 25 25 Bowl! Netherlands Add On BV Tei 049 02-4 11 65 Valken&waard Denmark Beta Computer 
Sys f ems A/S Tel 06-32 61 00 Silkeborg Sweden Glasdon AS Tel. 0 31-44 94 60 Partilte Norway GS Norge Tel. 06-31 48 06 Strommen Finland 
Asea Skondla Tel 358-0-59 121 ESPOO United Kingdom Prism Computer, Lid Tel 0753-58 01 87 Fax. 0753-58 02 21, LONDON 

Circle 474 on Reader Serv ice Card _ 


Microbytes 


INTERNATIONAL 


Industry news and technological developments in the international microcomputer market 

Written by Colin Barker 


IBM Surprises with Network Support for PS/1 


I BM {Portsmouth, Hampshire, UK) 
had two big surprises for the public 
when il rolled out the PS/1 computer in 
Europe. The first was the company’s 
refusal to put a price on the machine. 
The second was an Ethernet card that 
fits into the confined space of the PS/Us 
system unit. 

In the U.S., IBM has insisted that the 
basic PS/i ‘"home computer” is a closed 
unit. To use any expansion cards, you 
have to buy the relatively expensive 
expansion unit that fits on top of the 
system. But at the U.K. launch, an 
invited third party. Sage Group, 
announced a PS /1 networking card. It is 
really two cards joined by a ribbon 
cable. One stands vertically in the 
central slot on the motherboard (where 
the expansion unit normally goes), and 
the second lies horizontally at the back 
(where the modem sits in the U.S, unit) 
and carries the Ethernet connector. 

The card was developed for Sage by 
Alfa Systems (London) and is an 
adaptation of the Sage MainLan card 
that Alfa also developed. According to 
Alfa’s Michael Leadbetter, when staff 
members examined a prerelease PS/1, 
they were surprised by the possibilities. 
‘'The slot on the motherboard looks like 
a [Micro Channel] slot, but when we 
tested it we found it was an AT slot in 
disguise. This makes the connecdon 
straightforward. But I don’t know how 
many people have realized that it is an 
AT slot. There's not much space inside 
the unit, but by using custom chips we 
can cut down the space needed on the 
board. There is still a little bit of space 
there, and we are now designing a 
multifunction card/ 1 
The card will retail for £165, 


including software; a complete starter 
kit of two cards, cables, connectors, and 
software will run £449. 

The U,S. modem has been removed 
from the European PS/L since it cannot 
be used legally in most European 
countries, and has been replaced with a 
serial port. In the U.K„ IBM has signed 
an agreement with Tricorn (High 
Wycombe, UK), which will be supply¬ 
ing a 2400-bps external modem for the 
PS/L The price has not yet been 
announced. 

At the U.K. launch of the PS/1, 

IBM’s Alan Thompson said that the 
company would not announce a price 
for the system because “we will not be 
selling the PS/I directly; it will be sold 
only through dealers." IBM has a tough 
fight on its hands if it wants to sell the 
PS/1 in any quantity in the U.K., 

France, or Germany. To be successful, 
IBM will have to fight on price. The 
main opposition in ail these markets 
will be Amstrad (Brentwood, UK), 
master of the low-cost PC compatible. 
While Amstrad has had its problems 
recently, it has come back with the new 
PC3000 series, whose launch has been 
nicely timed to detract attention from 
the PS/L 

Amstrad’s PC3286 is a direct equiva¬ 
lent of the PS/i, but it has more 
expansion options and starts at just 
£749. IBM could have difficulty 
matching that price. The retail price of 
the PS/1 will depend on how low a price 
IBM’s dealers are willing to sell it for. 
AmsUad could find it difficult to 
compete on price, because there will be 
as many different prices as there are 
IBM dealers.Thafs not the sort of 
strategy usually associated with IBM. 


New Cards Will Speed Up Color Printing 


Q unning color graphics on PCs 
equipped with VGA monitors and 
graphics adapters is a sophisticated 
process requiring a lot of memory and 
fast processing. Bui according to Paul 
Wilkinson, managing director of 
Meterquest (London), if s “easy 
compared to color printing/’ When a 
single-color A4 page can contain from 


1 to 4 MB of information, it’s obvious 
that a lot of processing power is 
required from both the printer and the 
computer that drives it. 

Because it requires such sophisticated 
technology, color printing is an 
expensive proposition, with printers 
starting at about $10,000 for a desktop 
three-color thermal device and going up 


NANOSYTES 


Atari ( Raunheim, West Germany) 
launched a revamped version of its 
TT030 microcomputer al the Atari 
Fair, held recently hi Dusseldorf, but 
there is still no sign of Atari’s 
version of Unix, first announced over 
two years ago. Atari is abandoning 
work on its own version of Unix 
System V and instead says that it 
will develop a complete operating 
environment based on the Open 
Software Foundation’s standard. For 
now, the new model of the TT030 
will have to make do with the Atari 
ST’s Tramiel Operating System and 
Digital Research’s GEM graphical 
user interface, which are both held in 
ROM. The updated system is faster 
than its predecessor, now that the 
Motorola runs at 33 MHz instead of 
16 MHz. With 2 MB of memory 
(expandable to 24 MB), a 40-MB 
hard disk dri ve, and a color monitor, 
it costs DM 6000. 

With lots of talk about ultrasmall 
computers, the Agenda from Mi¬ 
crowriter Systems (Mitcham, UK) 
is at last getting some new applica¬ 
tions software that should help it 
gain some market share. The 
Agenda, which fits in a jacket 
pocket, uses the Microwriter five- 
key finger-pad method of data entry, 
which means that you hold the 
system in one hand and operate it 
with the other. It also has an 
alphabetic keyboard, a numeric 
keypad, and a four-line LCD screen. 
While the unorthodox keyboard has 
been a drawback for the Agenda, its 
biggest problem has been a lack of 
software. Now there are two new 
software packages; a spreadsheet and 
a financial calculator. Belli come on 
plug-in RAM cards. The spreadsheet 
can produce files that are compatible 
with most spreadsheet packages and 
can work with Lotus 1 -2-3 files. The 
financial package comes with a full 
set of built-in formulas for comput¬ 
ing such things as gold prices and 
yields, depreciation, discounted cash 
flow-, and compounded interest. The 
packages are priced at £35 each. 
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Even with the backing of some of the 
major names in consumer and 
business electronics, interactive 
optical disk systems are still not in 
popular use. One of the main backers 
of this technology. Philips (Eind¬ 
hoven, The Netherlands), is trying to 
give it a shot in the arm with a fairly 
inexpensive, interactive compact disk 
system. The Philips Designers Starter 
Pack consists of a CD-I player with 
an expansion unit, a 100-MB hard 
disk drive, and a set of software, 
including a sequence editor, a paint 
package, and a clip art system. The 
starter kit is intended to provide the 
basic equipment needed to develop a 
CD-I application. You also gel the 
use of a Philips CD-I studio to 
process 10 frame grabs and 10 
minutes of audio for free. The 
package costs £12,750 in the U.K, 

Worries in the U.S. about radiation 
emissions from computer screens 
have prompted several European 
suppliers to think about entering the 
lJ.S. market with low-emission 
products. Low-emission monitors 
have been compulsory in West 
Germany and Scandinavia for some 
time now, and they will be the norm 
throughout the European community 
starting in 1992. One of the first 
companies hoping to turn European 
experience into U.S. sales is Taxan 
(Bracknell, UK), which offers three 
14-inch units: an EG A/C G A monitor, 
a VGA monitor, and a flat-screen 
monochrome VGA monitor. Taxan 
will l>e one of a number of European 
companies demonstrating low- 
emission monitors at Comdex this 
month. But in Europe, Taxan has 
been concentrating on another 
innovation in computer displays: a 
monitor that can compress a 1024- by 
768-pi xel noninterlaced image 
running at 70 Hz onto a 14-inch 
monitor. The Multi vision 795 also 
supports VGA, VESA Super VGA, 
and IBM 8514/A graphics. It costs 
£699. This type of compact but very- 
high-re solution screen should soon 
become a standard for color PC users, 
replacing the bulky and expensive 
graphics monitors now in use, Hitachi 
has also launched a monitor based on 
its own technology. It supports the 
same standards as the Taxan monitor, 
but iL has a 100-Hz refresh rale and is 
considerably cheaper at £525. 


to $40,000 or more for a four-color, 
plain-paper printer. Controller cards are 
also expensive. Worst of all, color 
printers are slow: A complex image can 
Lake up to half an hour to print. 

The high cost and inconvenience of 
color printing have kept it out of 
mainstream use. Plotters and low-cost 
thermal printers have become the 
chosen devices for business graphics. 
But Wilkinson believes that this will 
soon change. Meterquest has developed 
a range of PC cards that can drive a 
number of different color printers using 
industry-standard business software. 

B ased on In mos ! s para 11 e 1 - proce s si n g 
transputers, the cards are fast and 
relatively inexpensive. 

A new company called Printing Color 
(London) has been formed to market the 
Meterquest devices. Brian Savage, 
Printing Color's managing director, said 
he believes that the business color 
printing market is ready to take off 
“People say, Why do we need to use 
color in business reports?' but they said 
the same thing about color screens on 
PCs, and now the majority of new ones 
sold have color screens,” Savage said. 

Printing Color has six boards (called 
PCp boards) for PCs: four that arc based 
on transputers and use the company’s 
own controlling software, and two that 


are PostScripl-eompalible. The basic 
board carries a transputer with 4 M B 
of memory. It will work with Windows 
2.0 (with support for Windows 3.0 
coming “soon'’) and Digital Research’s 
GEM. 

A range of cards will be available, 
each w ith a specific driver for a particu¬ 
lar kind of printer. The first printers to 
be supported will be the Mitsubishi 
G370 and G650, the Seiko CH5503 and 
CH5504, and the Coloroes CP4037. 

Each board can be fitted with up to 
four transputers. The transputer is 
designed to work in parallel, so if you 
want to speed up the flow of data to the 
printer, you can add more processing 
power by adding a transputer. 

Another version of the board has a 
Centronics interface and is fitted with 
standard drivers. The PCp Contention 
Controller sits on a server on an 
Ethernet network. It talks to the PCp 
Ethernet Controller, which will sit in the 
networked PCs. When used on a 
network, communication is from 
transputer to transputer or from 
transputer to prinier. 

One of the PostScript boards uses the 
Intel i486, and the other uses the i860. 

AL this writing, prices had yet to be 
fixed, but a basic PCp board should cost 
around £ 1000. 


PC Industrial Connections Hampered by I/O 


T here could hardly be a more 

reluctant newcomer to the personal 
computer market than Arcom Control 
Systems (Cambridge, UK), a supplier of 
VMEbus industrial computers and con¬ 
trollers. The company has launched a 
series of PC I/O boards for industrial 
and scientific applications but is not 
happy about it. 

“The PC has three big problems in 
industrial and scientific applications,” 
says Arcom's Anthony Winter. ‘There 
is limited I/O access at the back of the 
system, limited free address space, and 
the PC bus connectors are not well 
suited to industrial applications.” 

These problems make the PC 
unsuitable for industrial control 
systems, according to Arcom, but 
because the PC is prevalent in all areas 


of computer use, there is “a big demand 
for devices that can integrate PCs into 
these areas.” 

The biggest problem for any com¬ 
pany devising fast multiple I/O connec¬ 
tions is the I/O address limitation of 512 
bytes. According to Arcom, that's not a 
lot to work with, and the address space 
is fragmented by the minimum require¬ 
ments of the PC. To get around this, 
Arcom has devised an I/O coding 
system that will fit into 256 bytes. Each 
new Arcom board occupies 2 or 4 
address bytes, regardless of the com¬ 
plexity of the functions of the board. 

Arcom’s new product range includes 
a 40-channel digital I/O board, a four- 
channel serial I/O board, and a nine- 
channel counter/limer. Prices range 
from £125 to £380. 


SEND US YOUR INTERNATIONAL MICROBYTES 

If your company has a product or technology that affects the international 
microcomputer market, we'd like to k/tow about it. Contact BYTE's editor of 
international news, Colin Barker, by phone: 44-81-543-1234; fax: 44-81-540-3833; 
or mail: BYFE/McGraw-HilL Wimbledon Bridge House, One Hartfield Rd,, 
Wimbledon, London SWI9 3RU, UK. You can reach him as “colin*b" on BIX, 
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CM 1401 

14" EGA with 640x350 
resolution in EGA mode 
and 640 x 200 in CGA 
for XT/AT. 


MS 1422 

14"Multiscan colour 
monitor for XT/A T and 
PS/2 families of Personal 
Computers 


AM 1412 

14“ Analog Mono high 
resolution 720x480 
ideal for DTP and WP 
type applications 


AC 1432 

14” Analog Odour VGA 
monitor compatible with all 
VGA systems including the 
IBM PS/2 range 


OUR 

BRILLIANT 
DISPLAYS 
CARRY 
A CLEAR 
MESSAGE. 


Our range of data monitors is a brilliant 
collection of highly versatile units - each one 
ready to give you a precise and vivid display. 

InterQuad provide exactly what you are 
looking for: sharp images, crisp text, and vivid 
colours, all presenting the information you need 
with faultless clarity. 

Here is the reliability and the performance 
you require to meet present and future 
information display needs to perfection. 

' Quality ' is the ultimate message which 
shines out clearly from every screen. 

These display monitors are designed and 
manufactured to the highest standards , with 
every unit passing a series of stringent test 
procedures. 

They also have 'the right attitude' to everyday 
working - all feature an integral tilt and swivel 
base permitting choice of the best viewing 
position for comfort and convenience. The 
result: monitors which will be an asset to any 
office. 

A BRAND NEW 14"! Look closely at our new 
autoscanning 14" intelligent high resolution 
monitor! (Main illustration). It automatically 
synchronises 31 5 and 35.5 kHz and 
50 to 90 Hz. 

It supports VGA, Super VGA (800 x 600) and 
IBM 8514A (1024 x 768 interlaced) and has a 
dot pitch of 0.28mm. 

InterQuad can give you a completely ftvsh 
angle on brilliant graphics , data, and whatever 
you want to see. 

Contact us at the address below. 





INTERQUAD 33 
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INTERQUAD bate international distributor* AUSTRIA. Mtcropoinl Watvntvnnebs GmhH Tel 02236 82575 BELGIUM , Sagitta B VBA Tel 015 202322 CYPRUS Mechatrvnic Ltd Tel: 024 44192 
DENMARK. Teebwarv A/S Tel 42 94 80 33 HOLLAND. Akam Electronics be Tel 10) 79 443200 ICELAND. Ortoh’utaekni-TotvuMaMp bf Tel 354 1 687220 ISRAEL . Smart Systems Del. Tel 03 322579 
ITALY, Tradinform S.r I Tel 06 435264 NORWAY, l)ataim[x>rt AS. Tel 05 314085 PORTUGAL Decada Equipamentos de Electronic a e Cientifcos Tel 01 574984 SPAIN. SOI SA Tel 01 413 7246 
SWEDEN, Dataimport AB Tel 08 716 94 55 SWITZERLAND , Mini-Peripherals AG Tel 04236 58 77 YUGOSLAVIA . Boman Establishment (Liechtenstein) Tel 7523945 
KENYA, Computech Consulting Services Ltd Tel 02 721314 GREECE Plural SA Tel 6550827 

InterQuad Limited 653/654 Ajax Avenue, Slough, Berkshire S/.l 4BG, England. Tel: (44) 753 36464/(44) 753 34421 ext 139 Telex 847542 1N1QAD G. Fax: (44) 753 77256 
Germany: InterQuad Computer GmhH Tel: (49) 6102 20 080 France: InterQuad SARL Tel: (33) I 46840515 










































Short Takes 


INTERNATIONAL 


BYTE editors ’ hands-on views of new and developing products 


Turbo Prolog Is Alive and Kicking 


I n 1986, Borland surprised 
I many in the industry by in¬ 
troducing Turbo Prolog, an 
advanced A1 language. But 
Borland withdrew its support 
for Turbo Prolog in 1989 dur¬ 
ing a commercial retrench¬ 
ment, 

Turbo Prolog is not actually 
dead, however. Ownership 
has reverted back to its origi¬ 
nal authors—a team of Danish 
programmers from the Tech¬ 
nical University of Denmark, 
who now make up the Prolog 
Development Center. The 
team of programmers has re¬ 
cently released a new version, 
PDC-Prolog 3.2, which is the 
product that would have be¬ 
come Turbo Prolog 3.0. 

PDC-Prolog 3.2 retains the 
same fast compiler, as well as 
its very unProlog-like variable 
declarations and compile-time 
type checking. However, it 
abandons several traditional 
Prolog features—most contro¬ 
versially, the ability to assert 
and retract new rules into the 
database at runtime, a feature 
required for many experimen¬ 
tal AI programs. In return, 
you get compiled code that 
runs almost as fast as Pascal 
and is far less profligate in its 
use of memory than orthodox 
Prolog. You also get the bene¬ 
fit of trapping many errors at 
compile time. 

PDC-Prolog 3.2 can handle 
commercial databases, in¬ 
cluding real-time systems. 
And it introduces many en¬ 
hancements, like a full OS/2 
version of the compiler with 
interprocess communication. 

I tested the DOS version of 
PDC-Prolog 3.2. It comes on 
two 3 l / 2 -inch floppy disks that 
have an installation program 
that automatically unpacks 
and installs it. The user inter¬ 
face and integrated program¬ 
ming environment remain 


much like Turbo Prolog 2.0 
with its pull-down menus, 
built-in WordStar-type editor, 
and the ability to compile and 
run programs from memory 
or from a disk. Multiple, mov¬ 
able, resizable, and overlap¬ 
ping windows let you edit, 
trace, and enter goals. 

The editor is more config¬ 
urable than the one in version 
2,0, It lets you change all the 
key bindings interactively 
from a pull-down menu and 
save them, along with the win¬ 
dow sizes and colors, in a 
,CFG file (these .CFG files 
are not compatible with ver¬ 
sion 2.0 .CFG files). Version 
3.2 supplies predefined .CFG 
files to emulate the key bind¬ 
ings of MultiMate and Bor¬ 
land's Sprint. It also lets you 
cut and paste between any of 
the screen windows. 

You can call the editor from 
your own programs, enabling 
you to quickly develop hyper¬ 
text-style database programs. 
The edit () predicate calls the 
editor and supplies it with sta¬ 
tus information, such as cur¬ 
sor position, marking status, 
and even the name of an asso¬ 
ciated custom help file. 

You can define the actions 
of up to nine Ait-key-plus- 
fu net ion-key combinations in 
your own programs by wr it ing 


PDC-Prolog 3,2 

DOS version, 2000 
Danish kroner; 

OS/2 version, 4800 DKr; 
Programmer’s Toolbox, 
1000 DKr 

Requirements: 

IBM PC, XT, AT, or 
PS/2 with 512K bytes of 
RAM, DOS 3.0 or OS/2 
1.1, and two 3 Vi -inch 


clauses for the predicate ED_ 
Appfunc (), and the code will 
run whenever you press the 
key. A sample program shows 
you how to make the A It-FI 
key combination look up the 
name of a system predicate in 
the PROLOG.HLP file and 
then paste its prototype into 
the editor. The new version 
also lets you call Prolog from 
C programs and vice versa 
(the earlier versions supported 
only Prolog-to-C calls), and it 
supports graphics through 
hooks into the Borland graphi¬ 
cal interface. 

PDC-Prolog 3.2 supports 
network file sharing. The B-h 
tree manager from version 
2.0, which you use to manipu¬ 
late external (i.e., disk-based 
rather than RAM-based) data¬ 
bases, has been strengthened 
by several new predicates so 
that multiple users can share 
such databases. 

PDC-Prolog 3.2 has two ac¬ 
cess modes, read and read/ 
write, as well as three sharing 
modes cal led deny none, deny- 
write, and denyall. The com¬ 
bination of access and deny 
mode in which you first open 
a database file determines 
whether successive users can 
update, read, or even access 
the file. For example, opening 
a file in access-mode read and 


720R-byte floppy disk 
drives; a hard disk drive 
is recommended. 

Prolog Development 
Center 

H. L Holst Vej 5A 
Copenhagen 
DK-2605 Broendby 
Denmark 
45-36-72-10-22 
Inquiry 1000. 


deny-mode denywrite will 
allow other users to only read 
the file. 

You must group together 
any program predicates that 
affect the database file (even 
just to read it) into a transac¬ 
tion by placing them between 
db_begintransaction and 
db^endtransactlon. The 
mode you use may lock other 
users out of the file for the du¬ 
ration of this transaction. The 
transaction concept normally 
guarantees the consistency of 
the shared database, but there 
is no automatic undo facility 
for events such as a power fail¬ 
ure or software crash during a 
transaction, so your applica¬ 
tion must supply it. 

The OS/2 version of PDC- 
Prolog (which I did not test) 
also offers asynchronous in¬ 
terprocess communication by 
means of named pipes. You 
can send arbitrarily complex 
Prolog terms to another pro¬ 
cess, which might be running 
on a different network station, 
so that you can write sophisti¬ 
cated Structured Query Lan- 
guage-like database servers. 

Among many other worth- 
while improvements are a 
command-line version of the 
compiler, better support for 
handling DOS filenames and 
directories, substring extrac¬ 
tion and search predicates, 
timed waits, binary block load 
and save, and the ability to in¬ 
clude binary data (e .g., graph¬ 
ics) in external databases. 

If you are a PC database 
programmer, you would do 
well to consider PDC-Prolog 
3.2 as a potential implementa¬ 
tion language. It could shorten 
your development times enor¬ 
mously compared to Pascal or 
C, while still offering good 
performance and low-level 
machine access. 

—Dick Fountain 
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JT Fax by Interquad 


INTERQUAD haw distributors 



all over F.urope 

AUSTRIA, Micropoint Warenvertriebs 
GmbH. 

Tel: 0223682575 
BELGIUM, Sagitta B. V.B.A. 

Tel: 015202322 
CYPRUS, Mechatronic Ltd. 

Tel: 02 444192 
DENMARK, Tech ware A/S. 

Tel: 42 94 80 33 
GREECE, PluralSA 
Tel: 655 0827 

HOLLAND, Akam Electronics bv. 

Tel: (0) 79 443200 

ICELAND, Ortolvutaekm-Tolvukaup bf. 
Tel: 354 1 687220 
ISRAEL, Smart Systems Ud. 

Tel: 03 322579 
ITALY, Tradinform S.r.l. 

Tel: 06 435264 
NORWAY, Dataimport AS. 

Tel: 05 314085 

PORTUGAL, Decada Equipamentos de 
Electronica e Cientificos. 

Tel: 01 410 3420 
SPAIN, SD1SA. 

Tel: 91 413 72 46 
SWEDEN, Dataimport AB. 

Tel: 08 716 94 55 
Intertex Data AB. 

Tel: 08 764 6410 

SWITZERLAND, Mint Peripherals AG. 
Tel: 042 36 58 77 

YUGOSLAVIA, Bom an Establishment 


Just The Fax 
for YOU. 


InterQuad s JT Fax eliminates 
the fax machine bottleneck'and lets 
you send and receire faxes from the 
privacy of your own PC. 

It costs around 70% less than a 
desktop fax machine , and up to 50% 
less than other fax boards! 

It utilises unique convert-on-fly’ 
software which doesn V waste precious 
time or consume valuable hard disk 
space. 

You can send and receive faxes 
without exiting your word processor, 
spreadsheet or other application. The 
menu-driven software is easy to use. 

JT Fax can send and receive your 


(Liechtenstein) 
Tel: 75 23945 



faxes even when 
you’re not there 

It also lets you display 
receii ed faxes on-screen, 
pan, zoom, rotate and flip, 
save them to disk, or print 
them on a dot matrix or laser 
printer. 

JT Fax can merge text and 
graphics files, so you can add your 
letterhead and signature to fax 
correspondence. The transaction log 
provides an automatic, detailed 
record of incoming and outgoing 
faxes. Tlx* fax directory holds 
thousands of phone numbers with 
quick search, update and autodial 
capabilities. 

Nothing can match the 
convenience, economy and features 
ofJTFax. 

It s Just The Fax f or your PC. 


POLAND, Computex Co Ltd. 
Tel: 48 22239403 


InterQuad Limited, 653/654 Ajax Avenue, Slough, Berkshire SL1 4BG, 

England Tel: (44)753 36464/(44)75334421 ext 139 
Telex: 847542 INTQAf) G. Fax: (44) 753 77256. 

Germany: InterQuad Computer GmhH Tel: (49)6102 20080. France: InterQuad SAK.L Tel: (33) 1 46840515. 
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The Pocket Comfax Modem Offers a Send-Only Fax Bonus 


D ataflex Design's Pocket 
Comfax is a portable 
Hayes-compatible modem 
with the added attraction of 
send-only fax capability. The 
modem also offers 2400-bps 
data transmission and built-in 
MNP level 5 error correction. 

The Pocket Comfax comes 
in a molded briefcase that 
holds an AC power adapter, 
two software packages (the 
TransSend communications 
program and the BitFax fax 
program), and manuals. 

The modem itself is an al¬ 
most featureless black plastic 
box slightly larger than a pack 
of cigarettes. You can power 
the Pocket Comfax with a sin¬ 
gle 9-volt PP3 (hearing-aid- 
type) battery, which is housed 
in a small compartment, or 
from an AC power supply by 
plugging the adapter's lead 
into a tiny hole on the right side 
of the modem. 

At the top of the modem 
case is a 25-way D connector 
for which Dataflex Design 
supplies a forked cable that 
gives you the choice of a nine- 
pin or a 25-pin plug for con¬ 
necting to your PC. A 3-meter 
cable that emerges from the 
left side of the modem box 
ends in a standard 431A tele¬ 
phone plug for a wall socket. 

To install the Pocket Com¬ 
fax, you simply plug it into 
your PC's serial port and run 
the supplied diagnostic pro¬ 
gram, called STEST. The pro¬ 
gram identifies how many 
serial ports your machine has 
and their DOS names. STEST 
then asks you which port you 
plugged the modem into (e.g., 
COM2) and puts it through a 
test cycle, which includes PC 
communication, speaker, and 
telephone dialing functions. 

I easily installed the Pocket 
Comfax on two 386SX ma¬ 
chines that I had on hand, but it 
would not work correctly on 
my ancient IBM PC, claiming 
that some other device was al¬ 
ready using the serial port (ad¬ 
mittedly, an obsolete and non- 
IBM peripheral card). 

Once I installed the hard¬ 


ware, I told my communica¬ 
tions software which port the 
modem was using, and it was 
ready to go. The Pocket Com¬ 
fax can operate at 300 bps 
(V.21), 1200 bps (V.22), and 
2400bps (V.24bis), and it auto¬ 
matically adjusts to the speed of 
your communications pro¬ 
gram; there are no hardware 
switches to fiddle with. (Well, 
this is not strictly true—there 
are three internal jumpers, but 
these need altering only if you 
wish to connect the modem to 
certain kinds of PABX.) 

There is one other factor 
that you must consider. When 
you are using the modem 
under battery power, it switch¬ 
es itself on and off using the 
data terminal ready signal 
from your serial port. A few 
older communications pro¬ 
grams (e.g., Lotus Sympho¬ 
ny) raise DTR but do not drop 
it again when finished, leaving 
the Pocket Comfax switched 
on and rapidly draining its bat¬ 
teries. For those cases, you 
can use the supplied MDM- 
INIT utility in a batch file to 
drop DTR. 

The Pocket Comfax has 
several hardware features 
worth noting. It has adaptive 
auto-dialing, which means 
that you don’t need to tell it 
whether to use tone or pulse di¬ 
aling. The modem tests your 
exchange by tone dialing the 
first digit and then falls back 
to pulse dialing if this fails. 

MNP level 4 and 5 error 
correction is built into the 
Pocket Comfax, and it has a 
number of extended AT com¬ 
mands to control the setting up 
of reliable (i.e., MNP correct¬ 
ed) links. AT\N2 forces an 
MNP connection, while AT\ 


Dataflex Pocket 
Comfax Modem 

399 

Requirements: 

IBM PC with an RS- 
232C port. 


N3 puts the Pocket Comfax 
into auto-MNP mode, in 
which it will negotiate an 
MNP connection (at the high¬ 
est common level) if the re¬ 
mote modem is also MNP-ca- 
pable, but will make an ordi¬ 
nary call if the remote modem 
does not have MNP. By add¬ 
ing AT\ N3 to the initialization 
string in your communications 
package you can essentially 
forget about MNP, exploiting 
its benefits whenever they are 
available. 

The TransSend 5.42 com¬ 
munications package is vastly 
improved over previous ver¬ 
sions. It has a slick user inter¬ 
face based on pop-up menus, a 
full script facility with learn¬ 
ing mode, and a first-class 
color VGA teletext mode. 

The BitFax software that 
allows you to send faxes from 
the modem is not quite so ap¬ 
pealing. Its interface is con¬ 
trolled by function keys that 
are employed in ways that I 
found awkward and idiosyn¬ 
cratic. You can store telephone 
numbers in its dialing direc¬ 
tory and assign them to groups 
for broadcasting faxes. BitFax 
also stores numbers in a 
dBASE Ill-compatible format 
and can perform mail merges, 
so you can send personalized 
faxes to each person on a list. 

To send a fax, you press the 
F2 key and enter the name of 
the file you want to send. The 
software then prompts you to 
fill in a cover sheet. BitFax 
then converts the file to fax 
format and sends it. 

The Pocket Comfax trans¬ 
mits faxes at only 4800 bps, 
half the speed of a dedicated 
Group 3 fax machine, and it 
cannot receive faxes. If you 


Dataflex Design Ltd. 
10/12 Lombard Rd. 
South Wimbledon 
London SW19 3TZ, UK 
Tel: 44-81-543-6417 
Inquiry 1001. 


have a graphics adapter, you 
can optionally preview the ap¬ 
pearance of the fax after con¬ 
version, but the jagged type- 
font displayed on your screen 
is (fortunately) not a true rep¬ 
resentation of what emerges 
from the remote fax machine, 
which is of excellent quality. 

Fax format is a bit-mapped 
graphics format and can fill 
lots of disk space. My 1342- 
byte ASCII text file turned 
into a 69,891-byte fax file. 

BitFax can convert ASCII 
text files; native WordPerfect, 
WordStar, or MultiMate files; 
and several graphics file for¬ 
mats, such as .PCX (from PC 
Paintbrush), .IMG (from 
GEM), .DCX, and TIFF-F 
.FAX files. You can, there¬ 
fore, scan in pictures using 
most of the popular scanning 
packages, and BitFax can, in 
turn, combine several of the 
files into a single fax. Two 
memory-resident utilities let 
you capture printer output or 
screen contents to also send as 
faxes. 

The BitFax program is fin¬ 
icky about its hardware/soft¬ 
ware environment; it traps 
many interrupts. I encoun¬ 
tered persistent (and still un¬ 
solved) problems on one of my 
machines that caused prema¬ 
ture termination of fax mes¬ 
sages. It appears that BitFax 
does not like the Desqview 
memory manager, QEMM 
.SYS, and can also fall foul of 
a bus mouse using the wrong 
interrupt request line. When 
in doubt, remove all bells and 
whistles to boot the most stan¬ 
dard system you can manage. 

The Pocket Comfax is an 
excellent value for the money 
as a plain modem, offering 
both 2400-bps data transmis¬ 
sion and built-in MNP level 5 
error correction. You can then 
think of the fax feature as a 
handy bonus. Considered as a 
pure fax modem, the lack of 
full 9600-bps speed and back¬ 
ground fax reception places it 
some distance behind the lead¬ 
ers in the field. 

—Dick Fountain 
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DISTRIBUTORS 

WANTED 


“A step into previously uncharted 
territory for 33 MHz machines.. 

InfoWorld Magazine 


I n test after test (with results published in InfoWorld, PC 
Week, and PC Magazine) our machines have out performed 
competitors like Compaq, Zenith and IBM, yet our prices are 
30% to 50% lower. 

Our PC workstations are designed for optimum 
performance of CAD/CAM/CAE applications, desktop 
publishing and multi-user, multi-tasking such as Unix, Xenix, 
OS/2, and Novell operating systems. 

Fortran Diskless Workstations are easily expandable, 
have the smallest footprint, lowest profile and leanest prices 
on the market. 

Our 386-33 file server was ranked in the top five by 
PC Week! InfoWorld raved about its "flawless hardware and 
software compatibility”, calling it "a step into previously 
uncharted territory for 33 MHz machines”. 

As one of the first to sliip Intel 80386 based personal 
computer in the world, Fortron/Source has manufactured a 
complete line of PC’s in California since 1983, We are now 
seeking partners and distributors in your area to help us grow. 
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Interested parties, please contact us at: 

Tel: (415) 373-1008, Fax: (415) 373-1168, 

Telex 559291, or at our address: 
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6818-G Patterson Pass Road 
Livermore, CA 94550b 



FORTRON/SOURCE crosses all borders! 

with speed, compatibility and diskless workstation design 
Fastest 33MHz servers with one LAN adapter 
FortrartfSource 
Compaq I 

Zenith 1 

Network Connection 
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Diskless Workstations available Immediately from Fortron/Source 
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TEAC. 

SMALL IN SIZE (3*/i INCH FORM FACTOR). 

HUGE IN CAPACITY (A FULL 600MB). 




• Compact 3V2-inch size. 

• High-speed data transfer: 242.3KB/sec. 

• A choice of interfaces: SCSI or D/CAS-5. 

• Autoeject function. 

• 5V4-inch form factor models also available. 


3 ] / 2 -inch Form Factor Cassette Streamer 


MT-2ST/FSERIES 


For Memories YouH Be GW To Have 


TEAC CORPORATION Musashmo Center Bldg.. 1-19-18 Naka-cho. Musashmo. Tokyo 180. Japan Tel:0422-52-5041 Telex 34435 Fax:0422-55-2554 

■ Hong Kong. Nissei Sangyo Co Ltd Hong Kong Branch Tel: 3-343441-6; KARIN ELECTRONIC SUPPLIES CO LTD Te; 3 898252 BSingapore. NISSEI 
ELECTRONICS, LTD. SINGAPORE BRANCH OFFICE Tel: 2357900; UAC SINGAPORE REP OFFICE Tel: 2922608 BNew Zealand. DATAMATIC 
NETWORKS LIMITED Tel: 09-444-0760 ^Australia, AWA DISTRIBUTION Tel 02-888-9000 ^Indonesia, CHUGAI BOYEKI CO., LTD. Tel 370824 
■Philippines, COMPEX INTERNATIONAL INC Tel: 213020 Hlndia, Priya Electronics & Chemicals Limited Tel: 2863611 ■Kuwait, Bader Al Mulla & 
Brothers Co W.L.L Tel: 2423250 BUnited Kingdom, TEKDATA LIMITED Tel: 0782 577677, Data Peripherals (UK) Limited Tel: 0785 57050 BF.R. Germany, 
nbn Elektronik GmbH Tel: 08152/390 ■Austria, nbn Elektromk GmbH Tel: 0316/40 28 05 ^Netherlands, SIMAC DATA B.V Tel: 040-582933 BBelgium & 
Luxemburg, SIMAC ELECTRONICS SPRL/BVBA Tel 02/252.36.90 BFrance, TEKELEC AIRTRONIC S.A Tel (1)4534-75-35 Bltaly, A.E-S.S E. S.p.A. Tel: 
02/54.64.741 ■ Spain, ATAIO INSTRUMENTS SA Tel 735-0252 ^Portugal, BASF PORTUGUESA LDA. Tel: (351) 1-562511 ^Switzerland, WENGER 
PERIPHERALS AG Tel. 01/830 75 55 BDenmark, Dansk Binaer Teknik A/S Tel: 03/66-20 2C BSweden, MACROTEK AB Tel 08-733 02 20 BNorway, 
SCANTELE A/S Tel (02)65 69 20 BFinland, INSTRUMENTARIUM CORPORATION Tel 90-528 4338 
* It no distributor listed above is in your area, please contact us directly lor further details about our products 
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INTERNATIONAL 

EXTRA FEATURE 


Computers in the U.S.S.R. 


Martin Banks 


Few can doubt that the Soviet Union now 
represents the biggest new market for 
suppliers of personal computer hardware 
and software since the industry started 
some 15 years ago. Exploiting its poten¬ 
tial is not going to be easy, but Western 
suppliers seem committed to try. 

During the last year, it seems that 
everyone has been making the trek to ex¬ 
hibitions, conferences, and trade reviews 
in the Soviet Union. One recent exhibi¬ 
tion in Moscow attracted a large contin¬ 
gent of U.S., European, and Asian sup¬ 
pliers eager to explore and develop new 
routes into the Soviet market. 

The country itself is falling into a de¬ 
gree of turmoil as it attempts significant 
changes in politics and business practice. 
It is also facing complex changes in many 
of its ethics, some of which will have to 
change significantly. 

Take, for instance, the Soviet ap¬ 
proach to systems and applications soft¬ 
ware. Harijs Buss (pronounced Harry 
Bush) is a department head at the com¬ 
puter center of the Latvian forestry orga¬ 
nization Silava, which is based in Riga. 
“It is part of the Soviet ethic,” he said, 
“that software is considered as part of 
the collective knowledge of humanity 
and is therefore to be shared.” 

Consequently, there is no real legal 
protection for intellectual property in the 
Soviet Union. There is a copyright law, 
but this does not specifically cover soft¬ 
ware. And although this law is expected 
to be redrafted to include such provisions 
by the end of this year, there are, accord¬ 
ing to most Western sources, no estab¬ 
lished court procedures for dealing with 
copyright cases. 

A Talent Easily Exploited 

Harijs Buss is also the chairman of the 
Latvian SAS users group, one of the So¬ 
viet Union’s growing number of unoffi¬ 
cial users groups. It is made up of several 
groups that have grown up around the 
SAS System, a multiplatform database 
management and analysis program pro- 


Western computer 
companies face 
unique opportunities 
and problems 
in the U.S.S.R. 



duced by SAS Institute of Cary, North 
Carolina. The company had received 
contacts from Buss at the beginning of 
this year and had decided to meet with 
Soviet users at the exhibition as a first 
step toward a rapprochement between the 
company and those users who were 
“sharing” its software. 

Buss said that he hoped the first step 
would be for SAS to recognize users 
groups, and then for the company to 
work through them to establish two or 
three official distributors in the Soviet 
Union. 

At present, Art Cooke, the European 
vice president of SAS, favors the idea of 
dealing with the Soviet market as a sepa¬ 
rate entity and in the local currency. This 
is an unusual approach compared to most 
other U.S. companies, but it takes cogni¬ 
zance of the fact that a well-funded Sovi¬ 
et business for SAS would produce ex¬ 
ports of software that could well be 
redeemable in the West for hard curren¬ 
cy. “They have performed some major 
adaptations of the system,” Cooke said, 
“that show a talent that could easily be 
exploited.” 

The SAS approach has some problems, 
because bank accounts in the U.S.S.R. 
can be opened only by Soviet nationals. 
“We have had discussions with the Lithu¬ 
anian authorities, however,” he said, 
“and we have been told it will be legal for 
us to open an account there. We are still 
investigating the situation.” 

Goal: The Best Business Deal 

This is perhaps the most straightforward 
approach to business in the Soviet Union 
to be found among Western companies 
looking to do business there. Others, be¬ 
cause of the fundamental need to deal in 
hard currency rather than the noncon¬ 
vertible ruble, are taking a sometimes 
highly creative stance. 

“There is a definite need for creativity 
in doing business with the Russians,” 
said Dr. Philip Hwang, chairman and 
CEO of TeleVideo Systems (San Jose, 
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COMPUTERS IN THE U.S.S.R, 


CA)> “and it will be those with the best 
business deal that will win, not the best 
products.” In other words, technology 
is irrelevant compared to financing the 
business. 

Tele Video has three joint ventures 
running, with the Ministry of Agricul¬ 
ture, the Ministry of Construction, and 
the Moscow City Council. Each has been 
running about a year. The ventures’ pri¬ 
mary objective is to generate hard cur¬ 
rency that can be used to purchase the 


company's computer products. 

For example, the partnership venture 
with the Ministry of Agriculture involves 
a leather-tanning plant. It has a produc¬ 
tion capacity of 300,000 skins per 
month, for which Hwang thinks there is a 
strong market in the West. The company 
is also working with the Moscow City 
Council on the construction of a hotel 
aimed primarily at foreign visitors. 

“Doing business with the Russians is 
very interesting,” he said, “and the com¬ 


panies that succeed will be those that 
help them find the most productive ways 
of financing business,” 

Target: Networks 

One of the key sectors Hwang is after is 
networking, in which the Soviets are 
showing a strong interest. There is little 
or no personal computer user market in 
the U.S.S.R.; virtually all PCs are being 
purchased by organizations and fac¬ 
tories. Thus, networking is an obvious 
development for them. 

This view was supported by Sprint 
Networks U.S.S.R., a joint venture set 
up between U.S. Sprint and Central 
Telegraph, part of the Soviet Ministry of 
Communications. According to David 
Carroll, systems engineer, the company 
is planning to add a Soviet node to its 
Ivan communications network and then 
rent out access to third parties in the 
U.S.S.R. He could not confirm whether 
the company would be trading in hard 
currency for access to the node, although 
he thought that approach would be the 
best option. 

The Indian Connection 

The search for alternative means of fi¬ 
nancing business to overcome the hard- 
currency problem can also bring benefits 
for the lateral thinker. Tandon, for ex¬ 
ample, is exploiting its contract manu¬ 
facturing facility in the Andheri free- 
trade zone of Bombay, India, as its route 
into the Soviet marketplace. 

“There is a bilateral trade agreement 
between India and the Soviet Union,” 
said Shrikant H, Joshi, Tandon's general 
manager of business development in 
Bombay, “giving a rate of exchange be¬ 
tween the ruble and the rupee. There is 
currently an imbalance of trade between 
the two countries, and our ability to pro¬ 
vide PCs, paid for in rupees, is an oppor¬ 
tunity for the Soviets to redress this im¬ 
balance. With the recent relaxation of the 
COCOM rules [which, for security rea¬ 
sons, limit the types of systems that can 
be sold to the Eastern bloc], it also means 
that our full range of systems can be 
made available to them.” 

The rupees earned are still a soft cur¬ 
rency in world terms, but Joshi said that 
the money would be used to develop and 
expand the Bombay facilities, while its 
exports to other countries would provide 
the hard-currency earnings for which In¬ 
dia established the free-trade zone. 

Joshi claimed that Tandon now has 
some 2000 systems installed, and that 
one of its most popular lines is the Pac 
system with its removable hard disk stor¬ 
age. IV s not at all surprising that this is 
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ESIX System V 

list 

our price 

Comp. Devel, 2 users ... 

.$595 ... 

.$549 

unlimited... 

..$625 ... 

.$759 

ESIX GUI Toolkit. 

.$325 ... 

.$299 


Interactive Architect!™ Series 
Workstation Developer 

Includes X11 dev. sys.. Looking Glass. VP/ix 
dev. sys., LPI C, NFS and TCP/IP, and more, 

1-2 users . $1995 . ....$1596 

3+ users.$2995 . ...$2396 

Interactive Motif Development System 

.....„.. $495 ..$396 

Interactive PC Interface 

Bridge Module .. $195 .... $156 

Norton Utilities.$295 $250 

INTEL System V Release 4.0 

... Call for pricing and information 

Dosnmx BRIDGES i^— 

Rapport list our price 

Transfer a file between DOS and UNIX using 
just 2 keystrokes. No commands to team, 
. $249.$235 


ICE. TEN PIUS James River Group 

unlimited.$395 ....$350 

WINTCP 

list 

our price 

Wollongong Group 

DOS.... 

.$395... 

$349 

UNIX ... 

..,,.$450... 

$399 

Western Digital 

EtherCard Plus/16... 

.$400... 

$309 
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X WINDOWS 

AGE XoftWare list our price 

is a high performance, enhanced 
implementation of the X Window System 
server. Takes full advantage of the Texas Inst 
TMS 340 graphic processor. 

Xoftware for TIG A/D OS $495.. Calf 

Xoftware for UNIX/386 .....$595.. Call 

#9 GX Graphic Xcellerator 

#9 Computer 

includes the Texas Inst. TMS 340 graphics 
processor. Available in 5 upgradable screen 
resolution levels. Level 5 1280 x 1024, 256 
colors 

... ...$2495 $1995 

PC-Xview/16 by GSS 

Turns your DOS PC into an "X" Terminal, 
access up to 16M of extended memory . 

.. $395 $359 

PC Xsight Server by Locus 

with TCP/IP.. $495. $450 

UNIXFAX 

UNIFAX list our price 

Send mail from desktop to Group 3 Fax 
machines, TIFF images fi traff documents. 
Guadram JT Fax Card- 9600 included, 

SCO UNIX/ISC UNIX.$1495 .....$1195 

Terms: MasterCard, Visa, 

Wire Transfer, American Express 
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When Selecting Your UNIX Operating 
System, Consider These Facts: 

Performance* 


5000 BLOCKS TEST PIPE-BASED CONTEXT SWITCHING 
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ESIX/V 
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Features 




SVSTEM V 


□ R.3.2 operating system 

□ Unlimited user license 

Ll Development system 

□ TCP/IP runtime & 
development system 

□ LAN, WAN support 

□ STREAMS 

□ X-Window client & 
server programs 

□ 100% SVVS & SVID 
conformance 

□ Free hotline technical 
support service 




□ R.3.2 operating system 

□ Unlimited user license 

□ Development system 

□ TCP/IP runtime & 
development system 

□ SCOX-Sight 



At ESIX, we don't rely on marketing hypes, we deliver good, solid, working 
products. Whether you are a value-added reseller, a system integrator, a software 
developer or an end-user, you will appreciate what ESIX System V has to offer — 
a cost-effective, robust UNIX operating system from which you can develop 
your multi-user, multi-tasking computing environment. All ESIX products are 
available and shipping today. For more information about ESIX System V, 
or for the dealer nearest to you, call us at (415) 683-ESIX 



SYSTEM V 


48460 Kato Road 
Fremont, CA 94538 
Fax: (415) 651-0728 
U.S.A 



Prices based on UNIX System V Release 3.2, unlimited user license and compatible product offering. All other company names and 
products are trademarks or registered trademarks of their respective companies. ESIX Computer, Inc. is a subsidiary of Everex Systems. Inc 

ESIX System V is a trademark of ESIX Computer, Inc. Above information subject to change without notice. © Copyright 1990 ESIX Computer. Inc. All rights reserved Adi IV90 v.1 
^Based on MUSBUS Benchmark Suite on STEP 386/25, IbMB memory. Default kernel configuration, standard C Compiler. NBUf-600, NH8UF=I28 
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COMPUTERS IN THE U.S.S.R. 


proving successful because removable 
media improves security. 

Big Blue Seeks Greenbacks 

In the U.S. pavillion at a recent Moscow 
show, a conclave of companies from the 
smallest to the largest were on hand to 
show their wares. IBM was there, for ex¬ 
ample, showing PS/2s. Although the 
company has had a Moscow office since 
1974, it opted for U.S. staff from the 
special marketing group based at Boca 
Raton laboratories, with manager Robert 
Lohman in charge, to generate interest in 
its products and demonstrations. 

At one point, it looked as though long¬ 
term rumors of an upcoming version of 
the company’s mainframe VM operating 
system for the PS/2 had been confirmed 
on the stand. However, the demonstra¬ 
tion proved instead to be of IGC’s VM/ 
386 system, a multiuser environment that 
provides multiple DOS partitions. IBM’s 
emphasis on this demonstration added 
weight to the views expressed about net¬ 
working, indicating that many U.S. sup¬ 
pliers now see the Soviets as moving to a 
much more serious exploitation of PCs 
and small systems across the board. 


Lohman said that he was cautiously 
optimistic about the Russian market, 
“though the situation is still highly flu¬ 
id,” he said. “IBM trades here in dollars, 
like most other Western companies, but 
we accept that this can’t be the way to do 
business in the long run.” 

The Advantage of the Conglomerates 

Western Digital was there trying to forge 
links with other suppliers and manufac¬ 
turers looking to set up assembly or 
manufacturing facilities in the U.S.S.R. 

“We are trying to become involved 
with other manufacturers that have exist¬ 
ing relationships here,” said Ken Larsen, 
the company’s England-based director of 
Eastern Operations. “In particular, we 
are looking to work with some of the Ko¬ 
rean companies, which are starting to do 
good business. They are becoming sig¬ 
nificant in the Soviet market because 
they are large conglomerate companies, 
unlike the typical U.S. or European 
computer maker, and they can trade So¬ 
viet raw materials against high-technol¬ 
ogy equipment rather than deal directly 
in hard currency. 

“It is all down to finding the best way 


to do business here,” Larsen continued. 
“Everywhere we sell, we find that each 
country has its own local company that 
dominates the local marketplace—Am- 
strad in the U.K., Olivetti in Italy, Nokia 
in Scandinavia, for example—and we are 
looking to create relationships with the 
emerging manufacturers here and give 
them the tools they need to dominate 
their local market.” 

The Cyrillic Mac 

Just like the IBM compatibles, the Mac¬ 
intosh is also starting to penetrate the So¬ 
viet market, partly because the user in¬ 
terface makes it easier to use for people 
with limited English. A full cyrillic ver¬ 
sion of the Mac interface was on display, 
written by the Moscow-based Seagulla 
organization. Seagulla is a joint-venture 
partner with the German Apple distribu¬ 
tor Compdata GmbH, which sells and 
supports the Mac in the Soviet Union. 

Cyrillic versions of systems and appli¬ 
cations software were increasingly com¬ 
mon at the show, with Western products 
being adapted by both the original sup¬ 
pliers and Soviet sources. German data¬ 
base systems producer Ton Beller, for 


Personal computer buyers get 
a much better deal in the UK. 

Recent research into prices 
across Europe for personal 
computers has shown that 
continental users have to pay 
anything from 39% to as much 
as 102% more for the same 
systems than in the UK! 

Right now, through 
Mayfair Micros, PC buyers 
and distrubutors 
throughout Europe can 
purchase from the UK at jjQ 
massive savings. 




(WHY 
I PAY 
MORE? 


Mayfair Micros is one of the UK's leading PC 
distributors, offering a wide range of the best 
personal computer systems, including IBM, 
Olivetti, Hewlett-Packard, and Epson. 

We provide everything from single 
PCs to networks and Unix systems, 
with lasers, printers, and 
peripherals. 

Our Export Division has 
years of experience in shipping 
computer systems throughout 
Europe and Africa, and with 
Mayfair Micros buying 
power we can offer the 
very best prices on all the 
latest products. 

Call or fax us now for 
a fast response to your 
computer requirements, 
anywhere in Europe ... 




MAYFAIR 

MICROS 


Blenheim House, Podmore Road, London SW18 1AJ. Tel: +44.81.874 6474. Fax: +44.81.871 9786. Telex: 936066 MICROS G 
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Engineering's family of 

f products presents 

the Super Cartridge 2. Now you can add spice to y tmr presentations, 
correspondence, spreadsheets, desktop publishing and more,,. 

Compatible with most HP LaserJets including the new LaserJet ill printer, 
we give you a vast selection of high quality fonts and special characters in 
three extended symbol sets including Full Roman 8, Math and Scientific 
Symbols and a complete International Symbol Set. 

The SC2 and the full range of IQ Engineering font products are backed 
with a full manufacturer's warranty, and excellent technical support from 
our local dealers. 

../Super Cartridge is the best thing to happen to LaserJet owners since they 
bought their printer .C Gu$ Venditto, PC Magazine January 17 1989 
... 4 IQ's cartridges surpass everything else on the market...Edward Mendelson 
PC Magazine June 13 1989 

..."The Super Cartridge 2 may well be the last cartridge you mil ever buy* 
Andrew Seyboid's Outlook August 1989 

For more information about IQ Engineering's Super Cartridges, call your 
nearest dealer, and give your Laser Printer added Spice !II 


W, Germany: 1071 21) 22031 -32 or 061 96/32496 or 02161/6550 - Franc* (1) 40.25.22.32 * The Netherlands; 070-3907051 ■ 

United Kingdom: (071) 247 6744 Switzerland: 042-362040 'Austria: (0222) 757577 - Belgium. (02)633 3374 • Sweden; (0764)60075 - Hong Kong; 5-3400336 * 

Malaysia; 3-2462900 - Australia; (02)619-6811 ■ NowZbsM; JW390967 ■ Spain & Portugal 004-1 -558-0619 - Italy: C3W1-553055 - 
Gulf Stale s: 0971 -4-377561 * South Africa: 027 4 1 -7264426 - U.S. A.: (409) 733-1161 

Super Cartridge 2. Super Cartridge WP, Super Cartridge, JQE and IQ Engineering an? trademarks Ilf IQ Engineering. Other products are trademarks L7f their respecitve holders. 
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example, already has a Russian version 
of its system ready to sell and is in the 
process of deciding what is the best op¬ 
tion: local or hard-currency transactions. 

One of the best-known Soviet/Ameri¬ 
can joint ventures, JV Dialogue, which 
now has Microsoft as a leading business 
partner, has recently launched MS-DOS 
4.01, a complete rewrite of the package 
in Russian carried out under the direc¬ 
tion of Nikolay D. Lioubovniy. 

“This is already selling well,” he not¬ 
ed, “and we hope to have a Russian ver¬ 
sion of Microsoft Works version 2 avail¬ 
able in the fall.” He is also considering 
the potential of Windows 3.0 as a target. 

“Not Just a Screwdriver Operation” 
According to distribution group manager 
Alexander I. Berest, JV Dialogue is also 
moving into the manufacture of its own 
hardware. “We have produced AT- and 
XT-compatible machines,” he said. “We 
have a 12-MHz 286 machine, and a 16- 
MHz version just coming.” 

These are joint-design efforts between 
JV Dialogue and the Scandinavian com¬ 
pany Nottaden and are currently being 
assembled in Norway from components 


supplied by U.S. and European sources. 
Berest feels sure there will be local as¬ 
sembly at some time. 

“And we will be more than a screw¬ 
driver operation,” he claimed, suggest¬ 
ing that the companies would do more 
than just assemble systems using compo¬ 
nents made in the West. Components 
would come from U.S.S.R. suppliers 
wherever possible, including micropro¬ 
cessors and other chips. 

“There is already a 286 emulator from 
the Minsk factory,” Lioubovniy said, 
“and the latest complete system it has 
produced is the ESI842, which is in¬ 
tended as a PC compatible.” This uses 
the emulator and is said to be not fully 
PC compatible, with much depending on 
the application. 

Software is the obvious target for the 
growing army of Soviet start-up compa¬ 
nies. One, the BIS cooperative, based in 
Donetsk in the Ukraine, has produced an 
extensive range of applications and util¬ 
ities, with most of the emphasis on the 
latter. Some of its biggest sellers, accord¬ 
ing to the cooperative’s marketing man¬ 
ager, Valery Lukashin, are antiviral and 
copy-protection programs. 


Lukashin said that the cooperative 
copy-protected all its products as stan¬ 
dard procedure. He also said that the co¬ 
operative’s copy-protection program is 
one of its best-sellers. It is surpassed in 
popularity only by its networking pack¬ 
age, BISLAN 2.03, which is further 
proof of the interest that networking has 
attracted in the Soviet Union. 

BIS is looking to export its products to 
the West, but it is also seeking import 
opportunities. Lukashin thinks it could 
offer Western software companies an 
advantage. “We can apply our copy-pro¬ 
tection package to any software prod¬ 
uct,” he claimed, “so we can offer this 
service to Western software companies. 
We sell their products in the Soviet Union 
protected by our package.” 

This suggests an unusual image: Rus¬ 
sian programmers cooperating to protect 
the profits of Western software capital¬ 
ists. But then again, the world of comput¬ 
ing in the Soviet Union seems to suggest 
a number of unusual images. ■ 


Martin Banks is a freelance correspon¬ 
dent for BYTE living in the U.K. He can 
he reached on BIX c/o "editors . " 
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DoDOT 

Image conversion and screen capture made easier. 
Now support for hi-res colour image conversion, 
palette editing, user definable hotkeys, and many new 
file formats incl. GIF, PCX, BMP, CLP and TIF. 


Without 



PackRat 3.0 

The complete Personal Information Manager that 
integrates your phone book, phone-notes, graphical 
calendar, agenda, expense log, task-to-do-list with 
gantt charts, project management, and much more. 

Also availible for Networks and OS/2 PM. 


I'd rather use a Mac 


Software DMI: Sweden (HQ) Finland 

Tel: (+46) 08-768 53 95 ( + 358) 90-374 1181 

Fax: ( +46) 08-758 23 23 ( + 358) 90-374 1963 


Denmark, Germany, France, BeNeLux, U.K. 

Opening soon, or still availible for representation - Contact HQ 
for more information. Our new catalogue availible now! 
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“I Get Paid to Write Programs. 
And Now, Pm Writing Them 
Twice As Fast.” 


150 East Sample Road, Pompano Beach, FL 33064 see us at fall Comdex in 

THE MERISEL BOOTH *1916. 


If you write programs for a living, get to know 
The Clarion Professional Developer® 2.1. 

It can cut applications development time by 50% or 
more without compromising your design. It’s so fast 
and easy, you can complete prototypes while your 
clients watch. 

Professional Developer 2.1 can interface to routines 
from C and Assembler. It allows import and export of 
dBASE, BASIC and DIF files. Its application generator 
produces commented source code which can be easily 
adapted with its utilities to allow you to generate .EXEs. 
Network support is included at no extra cost. There are 
no run-time licenses or fees. And now Version 2.1 
includes Report Writer, which allows you to easily 
and intuitively create ad hoc reports and queries (from 
Clarion files, non-Clarion files 
or any combination). 

Professional Developer is an 
immensely powerful, easy-to-use 
DBMS application developer. We 
didn’t say it: The PC WEEK 
poll of corporate satisfaction 
said it. We came out head and 
shoulders above the 15 other 
programmable databases. No 
one else came even close. 

In this business where 
time is money, let Professional 
Developer help you generate 
more money for your time. 

Below is a partial list of our 
world-wide network of dealers. 

For the one nearest you, call: 

(U.S.A.) 800-354-5444 (Canada) 305-785-4555 


Here 1 s what American corporations 
in a PC Week survey thought of the 
power and ease of use of Profes¬ 
sional Developer vs. competitors. 
Any questions? 


Clarion Software Products run on any IBM PC, PS/2, or true compatible with 512K of memory and a hard disk. Clarion Professional Developer, is a registered 
trademark and Clarion Software is a trademark of Clarion Software. Copyright 1969 Clarion Software. dBASE is a roistered trademark of Ashton Tate, 


AUSTRALIA 

Digital Solutions 
Margate 

PHONE: 61-07-883-1851 
FAX: $1-07*283-1217 

BENELUX 

Advantage Software 0V 
The Netherlands 
PHONE: 3T20-26-4S-58 
FAX: 31-20-22-80-61 


ENGLAND (UK) 

Dark Star Information 

Systems 

Essex 

PHONE: 44-206-576*224 
FAX: 44-206-578-504 


FINLAND 

Super Systems OY 
Espoo 

PHONE: 358-0-509-1043 

FAX: 356-0-592-046 

FRANCE 

Qionix 

Boulogne 

PHONE: 33-1-46-05-74-89 
FAX: 33-1-46-05-01-77 


NEW ZEALAND 

COMTECH 
Otahuhu, Auckland 
PHONE: 64-9-276-6715 
FAX: 64-9-276-3499 


NORWAY/SWEDEN 

DENMARK 

ATM Corporation 
Skjoldtun, Norway 
PHONE: 47-5-137-265 
FAX: 475 137-260 


SINGAPORE 

Asia soft Distribution 
Singapore 

PHONE: 65-338-3666 
FAX: 65-338-8303 
SOUTHERN AFRICA 
Chariot Software (PTY) Ltd- 
Steenburg 

PHONE: 27-21-728-705 
FAX: 27-21-726702 




















For a job done well, 



first sharpen your tools. 


This proverb has influenced Chinese culture for over a thousand years. It also 
reflects Twinhead's corporate philosophy. We understand the key to success lies 
in choosing the right tools. Which is why we consistently provide the very best 
computers. Sharp tools for any modern desk. 


Global Industrial Center 2nd Floor, 2 Lane 235, 
Bao Chiao Road, Hsin Tien, Taiwan, R.O.C. 
TEL: (886-2)917-9036 FAX: (886-2)917-2674/5 





Here’s just one of our sharp tools. 

The Superlap-386SX. It forcefully poses the question: "Why buy a full-size system?” 
Because Superlap's power and versatility simply outstrip the average desktop. 
Imagine, a laptop with high-resolution VGA graphics, A 40MB hard drive, standard. 
And fully expandable. You can switch to a 1Q0MB hard drive. Or add an internal 
modem, a second floppy drive, even a LAN card. At Twinhead, we don’t skimp 
on our tools. And you shouldn't either. Here's to a job done well. 



* 


Trademark Recognition: 

Intel Corp.: 80386, 80486, 80386SX 
International Business Machines Corp.; VGA 
Twinhead International Corp.: 
Superlap-386SX Superset-600 


Engineering Ingenuity- 


Tmnhead 
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Simply Brilliant... 

GTCO's DIGI-PAD® Super L Series™... The next generation of digitizers. 


Light in Weight. Light in Cost. 
Heavy in Features. 




Exclusive Super Set Menu System 
Allows instant digitizer configura¬ 
tion to a wide variety of software 
application programs. Located 
outside the active area, the Super 
Set Menu lets you change between 
applications without changing 
switches. 


Super Set Menu 


Most Wanted 
Features 
Digitize directly 
through plan 
books up to 1 
inch thick. 
Receive superior 
performance with 
a resolution of 
1000 points per 
inch. 


Tire Lightest Digitizers Available 

Super L Series digitizers are com¬ 
pletely portable because they're 
lighter than ever before - 35% to 
75% lighter than competitive 
tablets. They are easier to ship, 
set-up, and move. From IT 11 x 24” 

(6 lbs.) to 42" x 60” (32 lbs.), there’s a 
lightweight size for every need. 


Easiest To Set Up 
Position drawings and application 
menus quickly and easily using the 
active area comer marks. 

. . . 


Active Area Demarkation 

Transducers For 
Every Application 

Choose from the 4 
or 16 button 
ClearVu™ cursors, 
or a pen-shaped 
Binary Stylus™. 

All three have a 
diagnostic LED to 
indicate tablet status 
and active area. 




a 




The Lowest Cost Large Tablet Available 

Get a high performance, new generation digitizer that's lightweight 
without a heavyweight price. To order your Super L Series tablet call 
your local dealer or contact GTCO.. .the leader in large format digitizers. 


4 Hutton & 76 Button Cursors, Binary Stylus 


Making Brilliant Ideas Better 

GTCO Corporation 71 25 Riverwood Drive Columbia, MD 21046 Phone: 301/361-6688 Fax: 301/290-9065 Telex: 898471 
GTCO Europe 75 Windsor Avenue. Hillingdon Middlesex, UK UB109AU Tel: 44 895 39812 Fax: 44 895 810180 

DIGI-PAD, Super L Series, Binary Stylus and 
ClearVu are trademarks of GTCO Corporation. 
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EXTRA FEATURE 


Amstrad’s 
Generation 3 

Colin Barker 


It is no easy trick for a home computer 
manufacturer to move into the business 
computer market. It is doubly difficult 
for the same supplier to tackle the corpo¬ 
rate market. 

Amstrad appears to be a case in point. 
In the five years since this well-known 
British home-computer manufacturer 
launched its first business product—a 
very inexpensive word processing system 
aimed at the small-business market—the 
company has found it difficult to crack 
the corporate accounts of Europe. 

Now, company chairman and founder 
Alan Sugar is hoping that his new Gener¬ 
ation 3 family of PC-compatible com¬ 
puters will give his newly reorganized 
company the products it needs to become 
a major force in the European business 
systems market. The emphasis is on the 
word European . 

Amstrad is the only major microcom¬ 
puter supplier (as opposed to systems 
suppliers such as Olivetti, Philips, and 
Groupe Bull) in Europe that exports as 
many systems as its sells in its home 
U.K, market. The company is strong in 
France, Germany, and Spain, and has a 
presence across the rest of Europe. 

Amstrad is primarily an electronics 
marketing company whose major sue- 
cesses have come from selling consumer 
products—home audio equipment, home 
computers, TVs, VCRs, and cameras. 
More recently, receiver dishes for satel¬ 
lite TV have been designed, developed, 
and manufactured by subcontractors 
working for Amstrad. Traditionally, it is 
Amstrad that hands out the design briefs, 
oversees development and manufactur¬ 
ing, and sells the products, while the rest 
is done by a collection of companies 
working around the world. 

But now the most important part of 
Amstrad’s business is the PC-compatible 
market; the company has had consider¬ 
able success there since the launch of its 
first PC-compatible system—the Am¬ 
strad PC 1512—in 1986. But that ma¬ 
chine and most subsequent ones have 


A high-speed 
low-priced 386SX 
machine may 
get the consumer 
electronics giant in 
the corporate door 



The Amstrad PC3386SX, 
part of a new generation 
of low-cost systems aimed at 
the European market, 
features a 20-MHz 386SX processor. 


been aimed at the low end of the market 
with very low prices and, sometimes, 
quite low standards of construction, Am¬ 
strad became a byword for low-cost com¬ 
puting throughout Europe. 

In late 1988, Sugar tried to change that 
with the 2000 series of systems, which 
included 286 and 386 processors and 
were priced accordingly, with a top-end 
system at £2500. While the 2000 series 
was aimed at the corporate market, it was 
not a conspicuous success. 

Apart from the quality-control prob¬ 
lem (a faulty disk drive controller caused 
the company to recall 7000 units to the 
factory to be fixed free of charge), Am¬ 
strad found itself in a market where it 
was just one supplier of many offering 
similar products at more or less the same 
price. To make matters worse, compared 
to companies like Apricot, Olivetti, and, 
of course, Compaq and IBM, Amstrad 
had no major presence in the corporate 
market. Why should Amstrad try again? 

A recent biography of Alan Sugar 
(Alan Sugar: The Amstrad Story , by Da¬ 
vid Thomas, Random Century Ltd., 
London, LJ.K., 1990) shows how Am¬ 
strad’s success in any market has come 
when it differentiates its products from 
the competition, either by producing fea¬ 
tures that no one else has or, more fre¬ 
quently, by coming in at a much lower 
price. 

If it cannot differentiate itself in this 
market, why stay in? The answer seems 
to be that Amstrad has grown into a new 
kind of company. With annual sales of 
nearly £700 million, it is now a multina¬ 
tional company with a new set of goals. 
No longer the upstart, Amstrad is now 
part of the establishment, and its new 
Generation 3 is a system that befits an es¬ 
tablishment company. 

Goodbye to Amstrad’s 
Current Systems? 

At present, the company offers two fam¬ 
ilies of machines. The 1000 series con¬ 
sists of developments of the original 
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AMSTRAD’S GENERATION 3 


THE FACTS 


Amstrad PC3386SX 

£1599 with 40-MB hard disk drive 
and VGA monitor 

Amstrad pic. 

Brentwood House 
169 Kings Rd. 

Brentwood 
Essex CM14 4EF 
UK 

44-277-228888 

Inquiry 1002. 


1512. They are very inexpensive XT 
compatibles that offer an entry point to 
users who want few features. The 2000 
series is made up of AT machines that of¬ 
fer more sophistication for a lot more 
money. Generation 3 cuts across both 
product lines. 

There are three basic new systems— 
the PC3086, PC3286, and PC3386SX- 
and all use basically the same box with a 
similar internal design for expansion 
slots and disk drive options. 

The PC3086 offers the 8086 processor 
and is essentially an XT compatible with 
640K bytes of RAM. Now why, you 
might ask, should anyone want to launch 
an 8086-based PC now? Well, the 
PC3086 indicates the purpose of these 
new systems exactly. Amstrad has ratio¬ 
nalized its entire line of PC compatibles 
down to these three models. The PC3086 
replaces the 1000 series; the PC3286. 
with a 286 processor, replaces the low 
end of the 2000 range; and the 
PC3386SX replaces the high end, with 
the exception perhaps of the 386DX - 
powered PC2386. 

Amstrad maintains that none of the 
existing systems will be phased out im¬ 
mediately, but it is difficult to see them 
staying around very long, especially 
when you look at the prices of the new 
systems. 

The starting price for a PC3086 with a 
single floppy disk drive and a mono¬ 
chrome display is £549, but few people 
will go for a single-drive system. The 
same system with a 30-megabyte hard 
disk drive and a VGA monitor costs 
£999. A PC3286 with a 286 processor, 1 
MB of memory, a 40-MB hard disk 
drive, and a VGA display costs only £200 
more. The PC3386SX with the same 
specification but with the 386SX proces¬ 
sor running at 20 MHz costs only £1599. 
This makes it one of the cheapest 386SX 
systems on the U.K. market, and there 
have been no obvious shortcuts on the de¬ 
sign of the system. 


High Speed, Low Cost, No Frills 

I tested an early version of the PC3386- 
SX with a VGA display. Like all the Gen¬ 
eration 3 systems, it comes in a small box 
about the size of the Compaq Deskpro 
“e” system, measuring 425 by 390 by 
135 mm. The casing is metal, which is a 
change from Amstrad's usual plastic. In 
addition to the normal system switches 
and connectors, there is a mouse connec¬ 
tor on the left side of the front, next to the 
speaker volume control. 

The power supply in the system box 
drives the monitor as well—you have a 
choice of a Hercules-compatible mono¬ 
chrome, CGA, EGA, or VGA monitor. 
Using one power supply for both monitor 
and system box is a standard Amstrad 
trick that cuts down costs and means that 
you need only one power cord for the 
whole system—two definite pluses. For¬ 
tunately, you can also run your own 
choice of monitor with its own power 
supply if you want to. 

The expansion options are good for a 
system at this price. There are two half¬ 
height bays for 514-inch devices and 
three one-third-height bays for 3 Vi-inch 
devices. The PC3386SX comes with a 
40-MB 28-millisecond Intelligent Drive 
Electronics hard disk drive in one of the 
5 *4-inch bays and a 3 V^-inch floppy disk 
drive. 

There is also a reasonable number of 
expansion slots. The low-end PC3086 
comes with space for one half-length and 
three full-length cards. Expansion space 
on the PC3286 and PC3386SX is more 
generous, with space for one half-length 
and two full-length 16-bit cards, and one 
half-length and one full-length 8-bit 
cards—a total of five altogether. 

The processor in the PC3386SX is the 
386SX running at a fast 20 MHz and 
switchable down to 10 MHz. It is impres¬ 
sively fast, but Amstrad has not done any 
tweaking or introduced special caches. 
In early benchmark tests, the machine 
had a BYTE Lab 386 CPU index of 0.89, 
compared to 1.00 for a Compaq Deskpro 
386/20, which uses a full 386DX proces¬ 
sor. The design philosophy of these com¬ 
puters is to produce industry-standard 
PC systems manufactured to high stan¬ 
dards and sold at affordable prices. Am¬ 
strad has taken no great leaps in driving 
the price down, nor has it tried to boost 
the specification up. The performance is 
therefore good for systems of its type 
and, intentionally, no better than that. 

The overall design of the Generation 3 
series is different from Amstrad's older 
2000 family: It is more solid and more 
standard. The electronics, however, are 
much the same as before but updated to 


take advantage of newer technology. One 
major change is the disk drive controller. 
After the problems caused by the con¬ 
troller that Amstrad had designed for the 
2000, this time the company has used so- 
called intelligent drives that have inte¬ 
grated controllers. 

The PC3386SX is nice to use. It is not 
exciting; it’s just a straightforward in¬ 
dustry-standard system. But it does not 
feel cheap, either, as some previous Am¬ 
strad machines did. The keyboard has a 
good feel (although its case’s second- 
class molding is the one visible example 
of low-cost manufacture), and the screen 
looks good and sits in a good position on 
the system unit. It can be tilted and swiv¬ 
eled as you would expect nowadays. 

Europe: 

Only the Keyboard Changes 

The Amstrad Generation 3 series neatly 
rationalizes the company's product lines 
by using one basic system—with a stan¬ 
dard system box, keyboard, power sup¬ 
ply, motherboard, and monitors—for all 
the systems, saving mightily on the costs 
of manufacturing, warehousing, and 
transportation. 

All the documentation and the power 
cord are packaged with the keyboard. 
This means that the system unit can be 
shipped anywhere in the world (it is pow- 
er-switchable between 110 and 220/240 
volts). Only the keyboards vary between 
nationalities, so it makes sense to pack¬ 
age the local keyboard with the local 
documentation and a power cord that will 
fit the local electrical supply. 

Several European national systems 
will be available by the time you read 
this, and Amstrad is taking pains to 
point out that this system is a European 
one. The goal of the company was to have 
these systems available all across the 
continent immediately after they were 
announced. 

Generation 3 is a well-thought-out de¬ 
velopment of Amstrad's strategy to build 
a solid future as a supplier of systems for 
the corporate as well as the small-busi¬ 
ness market. It looks good and uses up- 
to-date technology, yet it still has a low 
price that is in true Amstrad style. Few 
corners have been cut to produce these 
systems, and they should find acceptance 
in organizations large and small. It is 
now up to Amstrad to sell them into the 
corporate marketplace, and only time 
will tell how successful the company can 
be at that. ■ 


Colin Barker is a BYTE senior news edi¬ 
tor in London. He can be reached on BIX 
as “ colin. b. ” 
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SOME CALL IT "SIMPLY INGENIOUS"! 



THE NEW LASER BEAM PRINTERS BY MINOLTA 


SP101 & SP101 PS 

Do you set high standards? Superior print quality for both 
text and graphics? Flexibility in fonts and emulations? 
Ease of use? Reliability and a compact design? All of 
these come as standard features with Minolta's innova¬ 
tive Laser Beam Printers. 

Minolta's Fine Micro-Toning System guarantees su¬ 
perior print quality; clear, sharp publication of text and 
graphics. 

The all-in-one Imaging Cartridge - exchanged in 
seconds, prints at least 6,000 pages of standard corre¬ 
spondence. 

32 Internal fonts - choose from standard typewriter to 
typesetter fonts, from small print to headlines. 

Universal Paper Cassette - holds 250 sheets and 
adjusts to different paper sizes, with integrated manual 
feed tray for thicker paper, labels or transparencies 
Dual-body design - for a compact, robust printer. Front 
occess gives ease of use for all operations. 


Both printers emulate the HP LaserJet Series II* and fea¬ 
ture options: second paper cassette and added font ROM 

SP101 PS 

The SP101 PS Printer achieves even higher standards, 
fulfilling the most demanding personal Desktop Publish¬ 
ing and graphic printing requirements. 

- Not onty a PostScript* Compatible, further emulations 
are available at the touch of a memory button: HP Loser 
Jet Series IP, Diablo 630*, IBM Proprinter,* and HP-GL 
(Sub-set)*. 

- 2 MB Standard Memory, and 35 outline fonts. 

Forget complicated handling: both printers are virtually 
maintenance free and simple to operate. 

* The following are trademarks of thee respective com ponies HP LaserJet II, 
HP-GL ot Hewlett Packard Corp, PostScript of Adobe Systems «nc. Diablo 
of Xerox Corp. IBM Proprinter of International Business Machines Carp. 

Minolta. The simplicity of intelligence. 



MINOLTA 


Minolta GmbH B E.O. • In den Kolkwiesen 68 D-3012 Langenhagen 1 • Tel (0511) 77 00-0 
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For Project Managers 
Developing in C on a LAN 


Developing software on a LAN 
fast, efficient, and dangerous, 

Sage makes it safe, 
controllable and auditable. 


experienced managers are 
rightly concerned about the 
integrity of LAN development 
environments. Ifs too easy to 
overwrite or corrupt files. 

To safely develop on a 
LAN you need control over file 
changes, the ability to recover 
any module revision or system 
version, audit trails, and security 
that doesn’t hamper productivity. 

The solution: the Sage LAN 
development environment, three 
tools that operate independently 
or snap together synergistically. 

The primary element is 
Sage PVCS which provides 
version control and change 
management features, file and 
function security, automatic audit 
trail and detailed project reports. 



The best way to access 
PVCS is via the Sage Professional 
Editor (SPE), an extensible 
control center that simplifies 
access to any tool and provides 
industrial-strength editing. SPE 
invokes PVCS automatically. Just 
open modules to edit and the 
PVCS window pops open. 

The final element in the 
Sage LAN development environ¬ 
ment is PolyMake - a sophisti¬ 
cated tool for automatically per¬ 


forming correct builds. A single 
command recompiles all modules 
that have been changed, re-links 
as necessary, and produces a 
correct, conforming program. 

PVCS: $555- MS-DOS, Single User. 
$555-OS/2, Single User. 

PolyMake: $200- MS-DOS, Single 
User. $200- OS/2, SingleUser. 

Sage Professional Editor: MS-DOS, 
OS/2 and Dual Mode included in one 
package. $330- Single User. 

Dual Mode (MS-DOS and OS/2), 
network and site license pricing 
available. To order or for more 
information call: 

Your Local Sage Software 
International Business Partner 
or call: 

Sage Software in the U.S. at 

1 - 301 - 230-3307 




international 

Business 

Partner 


S O F T W A RE 

Sage Software Inc., 3200 Tower Oaks Blvd., Rockville, MD 20852 U.S.A. International: 1-301-230-3307 Fax: 1-301-984-3047 
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What’s New 


INTERNATIONAL 



A New Dimension 
in Mouse Design 

I CA Technology took the 
boxlike shape of a tradition¬ 
al mouse with square buttons 
and redesigned it so that the 
buttons are located on a 
sphere that fits comfortably in 
your hand. The resolution 
switch is on the left edge of the 
Aero Mouse body, so you can 
easily adjust the cursor speed 
with your thumb while oper¬ 
ating the mouse with your 
three middle fingers. 

The Aero Mouse has a res¬ 
olution of from 40 dpi to 1000 
dpi that is adjustable into 
three sections; turbo, normal, 
and slow. The device is 
Microsoft Mouse and Mouse 
Systems Mouse compatible 
and requires only an IBM PC 
and an RS-232C port. The 
software includes a software 
driver, a Menu Generator 
and Menu Library, and Dr. 
Halo Plus, an editing tool. 

Three packages are avail¬ 
able: a simple package, a stan¬ 
dard package, and a luxury 
package. 

Price: US$15 to US$25, de¬ 
pending on the package. 
Contact: ICA Technology, 
Inc., No. 1, Lane 86, Hsin 
Ming Rd., Nei-Hu, Taipei, 
Taiwan, R.O.C., 886-2-792- 
8990; fax 886-2-792-8891. 
Inquiry 1320. 


ALR’s PowerVEISA 
Systems 

T he PowerVEISA 386/33, 
486/25, and 486/33 com- 
puters incorporate Advanced 
Logic Research’s PowerVEISA 
(for versatile expanded inte¬ 
grated scalable architecture), 
a modular concept that lets 
you upgrade each system to 
25-MHz i486, 33-MHz i486, 
and future processor, mem¬ 
ory, and cache memory 
options. 

The major components of 


the PowerVEISA are the sys¬ 
tem board, CPU, memory, 
and cache memory. The CPU 
board contains a 33-MHz 
386, 25-MHz i486, or 33-MHz 
i486 microprocessor and a 
coprocessor {Le., a 33-MHz 
80387; a 33-MHz Weitek 
3167; or a 25- or 33-MHz i486 
microprocessor integrated 
with an 8K-byte cache and a 
Weitek 4167 coprocessor). 

The machines come with 5 MB 
of memory, expandable to 17 
MB on the system board. You 
can further expand the mem¬ 
ory up to 49 MB with an op¬ 
tional expansion card and in¬ 
dustry-standard single in-line 
memory modules. 

The ALR FlexCaehe Plus 
cache-memory card accommo¬ 
dates ALR’s proprietary 
cache architecture with 64K 
bytes of 25-ns read- and 
write-back static cache RAM; 
i486 microprocessors also in¬ 
clude 8K bytes of internal 
cache. 

The floor-standing Power¬ 
VEISA chassis gives you plen¬ 


ty of room to customize your 
data storage and I/O. The sys¬ 
tem can accommodate one 
31^-inch, one full-height, and 
three half-height storage de¬ 
vices. The PowerVEISA com¬ 
puters come with a 5 'A -inch 
1.2-MB floppy disk drive. 

Six industry-standard ex¬ 
pansion slots include three 32- 
bit Extended Industry Stan¬ 
dard Architecture (EISA) 
slots, two 16-bit Industry 
Standard Architecture slots, 
and one 8-bit ISA slot. The 
machines also have three pro¬ 
prietary expansion slots: one 
386/i486 Feature Connector, 
one external cache-memory 
slot, and one memory-expan¬ 
sion slot. The chassis also 
provides access to standard I/O 
fu nctiona I ity, interna 1 inter¬ 
faces (i.e., one each of serial, 
parallel, keyboard, and 
mouse ports), and DMA. 

Four models are available 
for each set of specifications; 
that is, the PowerVEISA 
386/33, 486/25, and 486/33 
each have a Model 80 with an 


80-MB hard disk drive and an 
Intelligent Drive Electronics 
hard disk drive controller; 
a Model 110 with a 110-MB 
hard disk drive and an IDE 
controller; a Model 150 with 
a 150-MB hard disk drive and 
1-to-l-interleave 20-MHz 
EISA-type ESDI controller 
with 64K-byte look-ahead 
cache; and a Model 330 with a 
330-MB hard disk drive and 
the same 20-MHz EISA-type 
ESDI controller as the 
Model 150. 

Price: £4099 to £6999 for the 
PowerVEISA 386/33; £5299 to 
£8199 for the PowerVEISA 
486/25; £5999 to £8899 for the 
PowerVEISA 486/33. 

Contact: Softsel Computer 
Products Ltd., Softsel House, 
941 Great West Rd., Brent¬ 
ford, Middlesex TW8 9DD t 
UK, 44-81-568-8866; fax 
44-81-840-7559. 

Inquiry 1321, 


Shakespeare 
on Floppy Disks 

N ow you can buy Shake¬ 
speare’s plays on floppy 
disks for IBM PC, Macin¬ 
tosh, and CP/M machines 
from Blue Mountains Desk¬ 
top. The company can supply 
the plays on 5 1 4- or 3 Vi-inch 
disks and in a variety of for¬ 
mats including Microsoft 
Word, WordPerfect, Micro¬ 
soft Works, WordStar, and 
ASCII for the IBM PC; and 
Microsoft Word, Microsoft 
Works, Mac Write, and ASCII 
for the Macintosh. So far, the 
disks only support ASCII for¬ 
mats for CP/M. The plays 
that are currently available 
are A Winter’s Tale, Romeo 
and Juliet, Henry IV Part 1 , 
and Othello. 

Price: $A 20 per disk. 
Contact: Blue Mountains 
Desktop, P.O. Box 8, Hazel- 
brook, NSW 2779 Australia, 
61-47-58-6731; fax 6 M7- 
58-6006. 

Inquiry 1322. 


If you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks, One Phoenix Mill Lane , Peterbor¬ 
ough, NH 03458, U S. A ., (603) 924-9281, fax (603) 924-2550; 
or Colin Barker, BYTE/McGraw-HilL Wimbledon Bridge 
House, One Hartfield Rd., Wimbledon , London SW193RU, UK, 
44-81-543-1234, fax 44-81-540-3833. All press releases must 
contain price information, address, and telephone number. 
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WHAT'S NEW 


A Book-Size 
Desktop Has IBM AT 
Functionality 

F lytech Technology's 
Carry-I 8000 series per¬ 
sonal computer offers IBM 
AT functionality in a unit no 
bigger than a standard DOS 
manual. The book-size desk¬ 
top computer measures 240 
by 185 by 45 mm and weighs 
about 3 kg. 

The Carry-I gets its power 
from a 16-MHz 286 micropro¬ 
cessor, which is switchable to 
6, 8, and 12 MHz using key¬ 
board strokes. The machine 
comes with a 64K-byte Ameri¬ 
can Megatrends BIOS ROM 
with diagnostics that support 
testing and setup programs, 
I024K bytes of RAM, a real¬ 
time clock, a floppy disk 
drive controller, and a hard 
disk drive controller (for a 
20- or 40-MB hard disk drive), 
plus one video, one key¬ 
board, one parallel, and two 
serial ports. The computer 
case has room for two 3 l A-inch 
l .44-MB floppy disk drives, 
but there are no expansion 
slots. 

The Carry-I is compatible 
with Hercules, MDA, and 
CGA monitors. During boot¬ 
up, it automatically adjusts to 
the specific monochrome 
monitor you are using. For a 
color monitor, you have to 
manually adjust switch settings 
on the motherboard. You can 
run color software on a mono¬ 
chrome monitor with 16 gray 
levels. 

Price: US$625 to US$1519. 
Contact: Flytech Technol¬ 
ogy Co. Ltd,, Second Floor, 
No. 8, Lane 50, Sec. 3, Nan- 
Kang Rd., Taipei, Taiwan, 
R.O.C, 886-2-7827538- fax 
886-2-7852371, 

Inquiry 1323. 





Flytech Technology put many of the controllers and interfaces 
right on the main system hoard of its Carry -A computer . 


Scan European 
Office Type Styles 

LL the interfaces for 
Tachyon Microsystems' 
Keylink 2000 document¬ 
reading system (see What's 
New International, Novem¬ 
ber 1989, page 80IS-20) are 
now available with a choice 
of character sets—English 
only, North European (Ger¬ 
man and Scandinavian), and 
South European (French, 
Italian, and Spanish). 

Keylink 2000 turns your 
ordinary workstation into a 
high-speed automatic text-en¬ 
try terminal. The scanner is 
operating-system indepen¬ 
dent, so you can use it with 
Unix-, DEC-, Unisys-, or 
Pick-based systems. 

A hoi key on the terminal 
keyboard lets you enter text 


automatically from paper. 

You can set scanning margins 
from the keyboard of the host 
system and override the auto¬ 
matic contrast feature for 
very light or very dark text, 
such as faint dot-matrix or 
heavy photocopy. Keylink 
2000 can achieve a through¬ 
put of up to 120 pages per 
hour. 

Keylink 2000 gives you a 
choice between an edge-feed 
scanner or a flatbed scanner. 
The flatbed design lets you 
scan bound text without hav¬ 
ing to remove pages. It also 
eliminates paper-handling 
problems when very thin, very 
thick, or highly glossy pages 
need to be read. Both ma¬ 
chines come complete with 
an automatic document feeder 
for unattended operation. 

You can connect the Key- 
link system to a primary host 
system for word processing 



OSI: The Commercial Benefits 


O vum has published a 
comprehensive study 
on the prospects for Open 
Systems Interconnection in 
the 1990s, The report de¬ 
scribes how OSI will be 
adopted by the market, with 
analyses of system versus 
gateway OSI (e.g., when sys¬ 
tem OSI will become the 
norm for most OSI imple¬ 
mentations); user priorities 


for OSI: how they are being 
met by suppliers; and which 
OSI standards will dominate. 

The analyses are com¬ 
bined with market forecasts 
for the U,S. and Europe. 
Price: £660. 

Contact: Ovum Ltd., 7 
Rathbone St., London W1P 
1AF, UK, 44-71-255-2670; 
fax 44-71-255-1995. 

Inquiry 1326, 


and to an IBM PC or Macin¬ 
tosh for text and image scan¬ 
ning into desktop publishing or 
word processing programs. 

An extra interface card and 
software are required, but 
once installed, either system 
can access the scanner 
without the need for switches 
or unplugging cables. 

Price: £6500 for the edge- 
feed version; £6800 for the 
flatbed version. 

Contact: Tachyon Microsys¬ 
tems Ltd., Unit 7, Marston 
Trading Estate, Manor Rd, , 
Frame, Somerset BA11 4BG, 
UK, 44-373-51116; fax 44- 
373-52689, 

Inquiry 1324, 


Replace 
Your Manual 
Filing System 

T ome Software is an in¬ 
teractive document stor¬ 
age and retrieval package that 
replicates a manual filing sys¬ 
tem with the capacity to store 
and organize a large number of 
documents on a mass storage 
device, such as a hard disk or 
optical disk. The software 
uses laser scanners to enter 
documents, so the only key¬ 
ing in you have to do is to enter 
a computer-held description 
of the document or any 
keywords for searching. 

The system uses graphics 
and a mouse/icon interface to 
provide the look and feel of a 
manual filing system. It is 
broken down into levels con¬ 
sisting of cabinets, drawers, 
folders, documents, and 
pages, with different screen 
details for each level. Terms 
such as document, filing draw¬ 
er, and filing cabinet help 
users quickly familiarize 
themselves with the storage 
and retrieval procedures. 

A flexible computerized 
card-index system lets you 
search documents using 
keywords. This keyword 
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IF YOU WANT A 
SUPER YGA MONITOR 

WITH NO 
VISIBLE FLICKER 
SIMPLY TEST THE NEW 
PHILIPS BRILLIANCE. 


Philips introduces the 6CM3209 
Brilliance Super VGA monitor - 
with a refresh rate of 60 Hz in 
Super VGA (800 x 600), for no 
visible flicker. 

Compared with multi-frequency 
monitors (which usually have a 
much lower refresh rate), this Brilliance monitor of¬ 
fers a sharper, stabler picture, thus reducing eye 
strain while enhancing text and graphics software. 
Downwards compatible, Brilliance also performs 




brilliantly in VGA, EGA, CGA, 
Hercules and MDA. And with select 
components, it's built to perform. 

This Philips 6CM3209 is the top- 
of-the-line in SuperVGA monitors. 
One of the Brilliance high-resolu¬ 
tion range, for computer users who 
demand a clear advantage in performance. 

For more information, please contact Philips Consumer 
Electronics, BU monitors. Building SFF, 5600 MD Eindhoven, 
The Netherlands. 


PHILIPS BRILLIANCE. THE CLEAR ADVANTAGE. 



PHILIPS 
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WHAT’S NEW 


Ul am writing an introductory 
textbook on the languages of the 
world, and Multi-Lingual Scholar 
is proving to be a godsent tool for 
producing a camera-ready copy.?? 

—ANATOLELYOVm, Professor 
University of Hawaii 

SOFTWARE THAT 
SPEAKS YOUR 


MulLi-Linguai Scholar™ a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document. Supports on¬ 
screen foreign characters—with accents 
and vowel points — with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 



Gamma Productions, Inc. 

710 Wllshlre boulevard, Suit® (0) 

Santa Monica, CA 90401 USA 
Tel. 213-394-8622 Fax 213-395 4214 

AUTHORIZED DEALERS: 

Australia: Bdfer Electronics 3-527 7211 

Canada: Bayer Bus. Machines 41^24-4001 

Germany: Ing Kohler 06976-98-29 

Iran: LB1 (USA) 714-727-1223 Fax 714-727-1226 

Italy; Quotha32 055-22-98-022 

Mid East: H, Dergham & Sons— 

Lebanon 1-423-639 
Netherlands: Wilson 020-23-83-95 
UK; 2020 Technology 01 793-0905 


INTERNATIONAL 


search facility can be open- 
ended or based on a predeter¬ 
mined list. Tome also index¬ 
es documents by default 
alphabetically and chrono¬ 
logically, so you can easily 
find a document by the al¬ 
phabetical category of its de¬ 
scription or by date. 

In addition to entering doc¬ 
uments by scanning them in. 
Tome lets you import docu¬ 
ments from other software 
packages. You can also print 
out documents held on the sys¬ 
tem on a laser printer. 

Tome is available in a 
stand-alone version or a net¬ 
work version. The network 
version lets you set up multiple 
servers with the potential for 
massive amounts of document 
storage. The system adminis¬ 
trator defines the filing struc¬ 
ture and methodology and 
prevents users from changing 
the files or altering the struc¬ 
ture of the cabinets unless they 
are given permission. Tome 
also provides the administrator 
with a detailed audit trail 
showing what each user has 
done, 

A flexible security system 
is available on both versions. It 
can hide information from 
certain individuals and groups 
and withhold certain abilities 
(e.g,, the ability to remove in¬ 
formation from the system) 
from different users. 

The system lets you back 
up the optical disks and index¬ 
es onto other optical disks for 
storage in fire safes or other 
protected environments. 

Tome requires an IBM PC 
with 640K bytes of RAM, 

DOS 3.1, and an optical disk. 
Price: £1000 for the stand¬ 
alone system; £250 per net¬ 
work node; £2000 for the 
network server system. 
Contact: George Consultants 
Ltd., Plaza 535, Kings Rd., 
London SW10 0SZ, UK, 44- 
7 J-376-8767; fax 44-71- 
376-8744, 

Inquiry 1325. 


Monitors Galore 

A dvanced Graphics Tech¬ 
nology ts offering multi¬ 
frequency monitors that sup¬ 
port VGA, SuperVGA, and 
8514/A interfaces, and 
fixed-frequency monitors that 
work with graphics cards that 
have only one frequency. 

The 21CM57, 20CM57, 
21CM35, and 20CM35 color 
monitors can handle frequen¬ 
cies between 30 kHz and 57 
kHz and give you a resolution 
of 1024 by 768 pixels noninter¬ 
laced. The21CM57 and 
2ICM35 monitors are 21-inch, 
flat-screen monitors, and the 
20CM57 and 20CM35 moni¬ 
tors are 20-inch monitors. 

The 19-inch 19M50 mono¬ 
chrome monitor and the 20- 
inch 20C50 color monitor 
have a fixed frequency of 50 
kHz and a noninterlaced res¬ 
olution of 1024 by 768 pixels. 
The 19M64, a 19-inch mono¬ 
chrome monitor, and the 
20C64, a 20-inch color moni¬ 
tor, have a fixed frequency of 
64 kHz and a resolution of 
1280 by 1024 pixels non¬ 
interlaced. 

The 21M50, 21M64, 

21C50, and 21C64 are 21-inch 
monitors. The 21M50 and 
21C50, monochrome and color 
monitors, respectively, have 
a fixed frequency of 50 kHz 
and a noninterlaced resolu¬ 
tion of 1024 by 768. The 
2IM64 and 21C64, mono¬ 
chrome and color monitors, re¬ 
spectively, have a fixed fre¬ 
quency of 64 kHz and a 
noninterlaced resolution of 
1280 by 1024 pixels. 

Price: US$600 to US$800 for 
the monochrome monitors; 
US$1000 to US$1700 for the 
color monitors. 

Contact: Advanced Graphics 
Technology, Inc., Third 
Floor, No. 9, Lane 165, Hsin 
Shen South Rd., Sec. 1, 

Taipei, Taiwan, R.O.C., 
886-2-643-8287; fax 886-2- 
643-7949. 

Inquiry 1327* 
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DAILY NON-STOP DELIVERIES TO EUROPE! 
AT UNBELIEVABLE PRICES! 


PRE-PURCHASE 

CONSULTING 


POST SALE 
SUPPORT 


HSPECIAUl- 

lWtaiul.Wj/3? (Novell oartifed) 
Miillitaskinp QmpiM 

FAtTKARD Btl1 f-mcaiaBSTO ILAlLfRING: 


pixxzessjr running at cr 31Mh£ 
tewitchable), 

-2MB RAM on nKitUfdxTiani upgradcabi? to 
HMli with SIMM Mtidifles, 

-Maximum addnicribleKAM oflhMB, 
'MKBOK’hc Memory'. 

•‘f ; .iphi ; E\paiWiiOrl stats: J Wo ,12 hit, l ; lv« 1ft bit 
ore £ bit 

-Two floppy driws 525^ 1.2MB and .15" 
1.44MB. 

^Sentil Porte aired T ParaTkT 
-MS DOS 4.01 arniCA\ f BASIC 
-lulus VSfarkMbtiL'gr.iEied Software) 

■ijnm-jwi] 3 tp/220 vc 4t power supply. 

-I yearliroihjd warranty... 


Price: M999.W 

OPTIONS 

l -4MB RAM, T.2t.iMB/2Thnfi Hud IXsk atid 
Suptar VGA Card add 4|ggiKIC 
[I - Facets m Graphics Ultra 14" high fi>S 
Monitor il 024 X 7tB) add SS^'lll 


COBOL; 

Microsoft COBOL v3,0_ 
Un COBOL Com pUer,» 
RM/COBOL-SS v4.l.. 


-£1039 

-$1799 


,..$1413 


ARTIFICIAL INTELLIGENCE : 

Arity Combination Pack v5,l- 

PDC Prolog DOS 3-2™.. 

FROLQC-2 Personal ..... 

Turbo Prolog 2,0,™™.....*.™...™,,, 


_$1319 

_5 379 

.....$ 179 

-J 179 


COMMUNICATIONS: 
Carbon Copy Plus l Hii *1 
CO/Ses&ions Complete 
Crosstalk Xvi v3 r 71 ...,™ 
LapLink ITT 
Mirror III 

Procotnm Plus vl.lb. 
Remote! Complete. 
Smartcomm IIT*,,™, 
SmarTerm 240 vl.... 
Takeover-.™ 



...$204 


J 154 
.„3 355 

305 


4GL Rapid Dvlp System w/L>ebugger.$lJi37 

ALPHA Four vl.l ....£ 561 

AskSam —.....,_£06 

Btrieve.......,...£ 284 

Clarion Professional Developer v2.1...,$ B60 

Clipper vS-O —..,...$ W} 

dB_FILE & dB_Retrieve w/Object SrceS 418 

dBASE IV vl.l___ 

dBC III....*......$ Wi 


FoxPro Mu I tiuser™........,..$1166 

Framework 111 (5Users).—-.,-..,,...$1135 

Microsoft Word Add'l Station...$ 344 

Network Bundle DOS™.™ M _ , _.$ 297 

Networker Plus,. . ... . . . $ 268 

Novell fcJ.S I Netware vZ.12.-_.£ 851 

Novell E jjfi ll Netware v2.15c...JH995 

Novell: Lfltitc product line C VI.E ! 


...$ 282 


.$ 257 

.S 541 

„,£ 848 
. S 265 


ASSEMBLER&A LINKERS: 

Microsoft Macro Assembler v5,l ...™...£ 176 
PlmkBfePhis ™.....™,....™..™...£ 599 


.RT-Link 3.01 , 

BACKUP : 

Back-It....__ 

Copy II PC v5.. 


,..$ 359 


112 
,.5 49 


Copy 11 PC Deluxe Option Board.$ 211 

FastBaek Pti»v2,l_™___,$ 205 

Norton Backup........ ; §T77 

BASIC : 

Hype rHclp.—*...... 


432 
.-,-£ 320 
MI23H 

65 


dbFast/Plus vl.4., 

DBXI. v1«3™— 

FoxBASE+/3S6. 

FoxPro.., 

Paradox 3.0 Competitive Upgrade 

Paradox v3,0™. 

Paradox v3.5. 

PowerBase v2_3 

Professional 

R&R Clipper/Foxbase+ Module 

R&R Report Writer for Oracle SQ1 .$ 364 

R;BASE 3.0.855 

Reflex vZ.0....-.. .$ 307 

Novell XQL....... £ 91* 

DE BUGGERS : 

MultiBCope Wiodows/DOS 457 

Periscope I v4.1 ™...,™.™.......,$ 714 

Periscope FV r 25Mhi.„. $3379 

DE SKTpP PU BLISHING: 


Freedom of the Press —..—*.$ 450 Gofer v20 

GoScripf v3.0. * 


.$ 171 


Microsoft BASIC Pro Devlpt v7.t 
Microsoft Quick BASIC v4*5 .™™. 119 

PowerBASIC v!,0... £ 137 

ProBM*-...™., S 259 

BUSINESS 

Ami vl........ 


Halo DPE...i..£ 233 

MicrD^rafx Designer 3!U ....„..S 867 

S PageMaker vAUI ______923 

nq Publish ltl..—.-.$ 208 


ForroFiller 
Form Tool Gold v3.0 
Gofer v2-0 
Grammalik IV.. 

Grandview v2.0 . m ... 


....$ 229 
156 

,...$ 106 
86 

....$ 94 


GRASP w/Art Tools v3.5....... 

Harvard Project Manager v3.fl..„ 

Lotus 1-2-3 v 3 A..„....,. 

ORG Plus Advanced y5.0.. 

Professional Write v22 
Quattno.... 


..$ 359 

...$ 208 


SCO Lyrix 386 v6 0 
SQZ! Plus.. 


_$ 790 

~,-4 775 

.$ 125 

288 
.$ 155 

7(J1 
.£ 125 


Super Project Expert™...—™....£ 787 

TimeLine v4.0...„.......,..^....„.. .....£ B21 

WordPerfect v5.1~...™. —....$ 479 

WordStar v6,0..™...«.™-$ 505 

O 

C ASYNCH MANAGER v3,0.. 

C-terp w/Source v3... 
c-tree.. 

Clear +■ for C, 

Essential Communications v3.0.£ 367 

Greenleaf Coutmuitlcations...™...™...^ 472 
Lattice C Compiler v6.0. .£ 286 



Microsoft C Compiler vb.O.. 


,.S 574 


Microsoft Quick OQuick As. 235 

PC-Lint ..........£ 145 


Pro-C with Workbench 

r-tree......... 

Turbo C Tools 
CADP : 

3-D Draft ting... 


AutoCAD Release 10.. 

Design CAD 3D v3jQ .. 


..£ 524 

..£ 359 

_ ~S 184 

.£ 344 

_.,,£4553 

...£ 365 


CASE: 

CASE for Windows .. 

CASE PM forC_ 

Compoditm,. 
Compeditor II... 


-S1277 

„S3357 


EasyCASE Plus „ 


J 477 


Ventura Publisher Gold Series *3-0 — ..£ 999 
DISK/DOS L'TILfTIES : 


Disk Technician Advanced... 

MACE Utilities 1990,™ 

Magellan v2.0.. 

Norton Utilities v5.0™™ 
OPTune....... 


195 

...» m 

,...£ 1H7 


PC Tools Deluxe v6.0,, 

Q-DOS 11__ 

Windows DOS...... 

Xtree Pro^......^...........^. 


...£ 85 
,5 169 
...£ 69 
...£ 78 


EDITORS : 


Brief v3.0.. 


Sage Professional Editor™ 

VEDIT PLUS y3.3...... 


...£ 272 
...,£ 359 

,...£ 190 


FORTRAN: 

FORTRAN F77L-EM/32 v3 r 0„..£1258 

Fortran Toolkit lv5.2.......£ 134 

Fortran Toolkit 2 v52,...... .£ 220 


Microsoft FORTRAN vj.Q 
GRAFMATIC & PLOTMAnC ,.. 
RM/FORTRAN v2.44_™_ 

GRAPHICS : 


..S 522 

.S 293 

- £ 675 


Corel Draw v1.1™.^.,„...S 608 

Essential Graphics v3,0™.™...™...™...5 460 

Craph-in-the-Box Executive 307 

GSS Graphics Development Toolkit.™S 779 

HALO ra ....—J 428 

Harvard Graphics v23 .....S 641 

STATGRAPHICS...51014 

HARDWARE: 


ASCII 240Q1 Modem..£ 147 

ASCII SuperVGA 1024X768 wi512K......253 

Echo II Speech Synthesizer (fc xt/at}..s 223 

FX96/24 960UB Fax/24O0B Modem.£ 455 

Math Coprocessors, Modems A CALL! 


POPS 2/Mae/HP Memory Upgrades CALL! 
V1VI241 Ink 2400B Modem 
w/Send/Receive Fax Capability155 
386 Humming Board L2 Mb 
20 Mhi (protected Mode)...$3489 

INTEGRATED : 


Framework HI.. 

l.atus Works-™,..,,,..,™ 

Microsoft Works v2.0«h 
O pen Access III ™™™ 
Q&A 3.0... 


Symphony Plus v2.Q.. 


.£ 795 

™,.£ 168 
™^$ 175 
™..$ 714 
403 
.,....£ B39 


LAN A: LAN-READY SO n WARE : 


Paradox Network Pack v3.0«, 

Q-DOS II (8 User)... 

R;BASE for nfvk. _ 


^....$1113 
10O 
..£ 861 


Saber LAN Administration Pack vl.l ..£ 655 

Saber Menu fnr WUrdoes 3.0__£ 466 

Super Project BL * 787 

Ventura Publisher Add 4 ] Node531 

WordPerfect Add'l Starion.$ 305 

WordStar Professional Server v6.D,.£ 607 

XtreeNet ELS l.evel 1 & 2™..™,.™,.Jj 257 

MACINTOSH : 

ilh Dimension v2,fl.l .........$ 899 

Adobe Type Manager v2.0™.™..™.110 

Anti Toxin...........j 95 

Oarib CAD v2.D™™.„..___.$1086 

Cnpy 11 Mac..___S 49 

DiskFit....... £ m 

FartBack Mac II vll..215 

Fo.xBASE+.....539 

Freedom of the Fre^#, v3,0....■£ 450 

Full Write Professional................. £ 355 

.£ 149 

..£ 86 

.S 210 


Microport System V Rel. 4 Complete 
Unlimited^— 

Micropoit System V ReL 4 Cotnpletr 
Lim i ted 

Microport System V/286 Rel.2,4 
Com p lete Li m it 


..CALL 

..CALL 


Runtime Limit.. ... 

Mtcroport System V/286 ReL2.4 
Complete Unlimit..-. 

__CALL 

.CALL 

Microport System V/286 Rcl.2.4 
Runtime Un limit_ 

,™,.XALt 

OS/2 PRODUCTS: 

Brief Editor.... 

... ,A 272 

Btrieve ...... ... „....... 

£ 773 

Describe Word Publisher... 

.£ 743 

Excel-PM.. 

.£ STB 

GSS Graphics Devel, Toolkit...™., 

.™.„S 779 


S 444 

lolus 1-2-3/G.... 

,.„£ 914 

Mufriscope I>ebugger for OS/2 vl2 
OS/2 Presentation Mgr. Toolkit>. 

.-,£ 544 

.£ 5B0 

Paradox— ..... 

.£ 879 


PDC Prolog OS/2 3-2-, 

Poly AWK;__ 

R;BASE^ 


.4 904 
..,£ 244 


Smalltalk/V PM 


Si 099 


OTH ER LANGUAGES TOOLS 

A Ml SC EL UN EQUS: 

Adobe PotLSaipt Cartridge .. 533 

lascrGoIMb Board w/GOSelect ™™...S 311 

Mmi« WUh Windows 3-0,... mL~S 278 

Nlutss Grev Scale Hand Scanner. —-£ 371 

PoIyMake^......£ 184 

RPC. ]| Development System y3.0...,..„..,£2085 
Scan Man Scanner.....$ 330 


PASCAL: 
B-Trce Filer 


Generic Cadd Level 1 vl.l 


LapLink MAC .. 
MacPaint v2.0~. 


MacTools Deluxe 
Mathem?rira for Mac 11 v l 

Microsoft Write.™. 

Norton Utilities.,,, 

Om niPage for Mac... 

PageMaker v4.0.—™... 

Publish It! Easy™,..,™.. 

Side Kick v2,0 


155 
..,£ 147 


.....SU77 

.S 151 

154 

970 


S 205 
.5 121 


212 S mal £lal k/V v 2.0...5 117 


SUM II, 
SuperOrd 1 

Think C...... 

Think Pascal™.™*. 
Think Tank v2l 41,. 
Pascal ™_™ 


:::::: 


...S 185 
4 347 

.5 304 

-5 304 
...5 239 
-5 126 


Pascal TOOLS & TOOLS 2. 

POWER SCREEN. 

Turbo Analyst..^. 

Turbo Pascal v' 

Turbo Profess 


.,£ 155 

215 

_$ 184 

. S 124 

.CALL 

.S 173 


,„£ 277 


SClENCXfe ENGIN EERING: 

Derive vl.6. 

F.urckar The Solver...£ 206 | 

MaAke rr^t lCA /386 vl^--...^1117 

MathCMF^XS. S 573 

SSP'PC Scientific Subroutine Library £ 460 

SCR EEN D ESI WiNDQ wive; : 

Flash-Up Dwf Ioperiy Toolbox ......£ 102 

Green leaf Data Windows w/Smirce..—£ 520 

PANEL Phis fl. ....£ 505 

Vermont Views £ 599 


TRANSL ATORS : 

dBx/dBpott v.4,7* 


.„™,— 


...$ 905 
,,S 695 


^fLMQR'iM A N AGFMF NT 

386 Max Professional .. 

Above Disk v4.0..... 

nr.SQview m V23/5A. 

QEMM/336 vS.l... 

QRAM with MoniffifSit.™.,,.*.^* 
Turbo EMS~ 


,.J 135 
..J 112 


VM/3S6 Multitasking..,.. 
MODULA-2 : 


™™4 229 
.5 107 

™..,5 86 

.. 95 

...£ 254 


EmsStorage with Full Source....... 94 

Modula-2 Development Systemr„.r.„„..$ 301 
i <tpspee#%odula'2 OS/2 Compiler Kit£698 
QBIECT ORIENTED PR OG RAMM ING: 


Matrix Layout v2.D «...™ 

SmalltaLk/V 286. 

Trvbo C++.. 


Turbo C++ Professional...™. 
Zoitech C++ Compiler v2.1.. 

OPERATING ENVIRONM ENTS: 


...£ 232 

.- i 229 

__ £153 

_$ 255 

.£245 


USA 


ems A CA1 

★ 


DR DOB 5-0™,.......,„. £ 251 

OS/2 Extended vl.2. ,11117 

SCO Open Desktop-- ,£1498 

SCO UNIX 386 Dvlpt Syslcm v3.2.JU69 

UNIX 386/ix Op, System .... S 599 

Windows 3J)___ t 177 


FOR_C w/Binary Runtime .... 

UNl^^ENIX PRODUCTS: 

4t ;i. Rapid Develop. Svs. W,' Debugger..,,£2432 

^•ORTFLVN Compile Jor XENlX^S^.._ £ HI 6 

|Microsoft Word 5.0—...£1169 

Norton Utilities for System V ™_$ 389 

Pascal Compiler for XENIX/286.£ S18 

Prof. Oracle SCO Unix/Xenix 3ff6...,., i „,£2756 
Quicksilvei/UNlX/ 386... 


.,52144 


RM/COBOL-85 for XENIX 3S6.... 

SCO Portfolio Suite 386 ...„„„„,.,.....£1870 

VEDIT PLUS for Unix/Xenix...347 


WIND OWS 3.0 APPLICATIONS: 


Actor for Windows v3,0...~ 


..£1034 


Adobe Illustrator vl.l,.___ 

Adobe Type Manager.... 

..3 540 

....£ Ill 

Charisma v2.0....... 

5 619 

Crosstalk for Windows .. 

..£ 225 

dbFast/Wiu dows 2,0, .... 

.. S 2B3 

DR A I" 1 X/Wjn do W5 CAD vl.l,.. 

.7B6 

Excel v? lx... 

.£ S57 

Facelift for Windows.... 

... £ 115 

Form Publisher.. 

...£ 257 

FormBase. ...... 

-.£ 565 

Guide 3 for PC™,,,...... 

lei Form De^inn. 

..™$ 670 

9 307 

MuHiscopc Debugger Windows vl.0,4 460 
PageMaker .3.01.... .4 973 

PER: Form Pro,,,.... 

.£ 307 

Powerpoint for Windows. 

..5 57J 

Project for Windows.. 

..S 802 

SQLWindows vl.3. 

.$1595 

Superba&e 4 Windows....__ 

710 

ToolBook,,,,.... 

.$ 539 


SOFTWARE 


LIMMATQUA1 116 • BtKH ZURICH, SWITZERLAND 
PHONE 1011252-6710 FAX: <01)252-7795 TELEX: 814460 
(Attn: USA SOFTWARE) 


Windows 3 Device Dtvt. Dvlpmt, Kil.,5 613 
Windows Software Developers Kit3.D-..5 580 
Wingr for Windows & OS/2PM_ $ m 

ird fc 


Word for Windows vl.0„. 


..,$ 574 


ALL mdpr rndit cards accepted Thirty [303 day 
lii]]ltij 4 for quAltfUxi wjanialHm 
Special dLv.:ounJs lor large or corporate buyers. All 
pnccs in US dollars 

Add bhippin^ charge frum Zurich at p] ] /9() 

prevailing rales. 

Prices subject to change without nolice 


Over 2,500 products carried. Call today for price list-disk. 
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WHAT’S NEW 


INTERNATIONAL 



COREtape Light combines the security of a tape streamer with 
the convenience of a hard disk drive. 


COREtape Light 
Combines Tape/Disk 
Performance 

I deal Hardware's CORE¬ 
tape Light combines the se¬ 
curity of a 250-MB tape 
streamer with the convenience 
and ease of use of an 80-/ 
120-MB hard disk drive. The 
VA -inch device for the IBM 
AT and PS/2s plugs directly 
into your computer's floppy 
disk drive controller. 

After a simple software in¬ 
stallation routine, two modes 
of access are available: direct 
access using standard DOS 
commands (e.g., COPY, 

DIR, and RENAME) and 
COREtape Back up/Restore 
software, which includes LAN 
and unattended backup 
facilities, 

COREtape Light can act as 
a tape backup device and a 
DOS device that lets you use 
each tape as a 120-MB mass 
storage unit. The device can 
back up data at a rate of 2.5 to 
4 MB per minute. 

You can choose between 
two modes of data compres¬ 
sion—industry-standard com¬ 
pression or CORE algorithm. 


which is faster but not quite 
as dense. In addition to the ad¬ 
vanced data-compression ca¬ 
pabilities, COREtape Light’s 
software has several other 
features, including automatic 
unattended backup, advanced 
error checking, and network 
backup. 

You also get file manage¬ 
ment that lets you view, copy, 
rename, deleLe, and mark 
files without having to remem¬ 
ber DOS syntax, and the abil¬ 
ity to use COREtape Light to 
back up to any DOS device, 
including disks, hard disks, 
and removable disks. 


Price: £499, 

Contact: Ideal Hardware 
Ltd., Low Rise, Tolworth 
Tower, Surbiton, Surrey KT6 
7EL, UK, 44-81-390-1211; 
fax 44-81-399-4382. 

Inquiry 1328. 


Indchem 
Electronics’ XT 
Motherboard 

T he IBM XT-compatible 
PT3 Motherboard from 
Indchem Electronics is based 
on the NEC V20 microproces¬ 


sor. It offers keyboard-selec¬ 
table clock speeds of 4.77, 

7,16, and 9,54 MHz; up to 
640K bytes of memory; sup¬ 
port for two 514-inch (360K- 
byte or 1.2-MB) or 3 '^-inch 
(L44-MB) floppy disk 
drives; an 8087 coprocessor 
socket: one parallel and two 
serial ports; one game port; 
and a real-time clock. 

The on-board video con¬ 
troller is designed around the 
Paradise PVC4 VLSI chip 
and is configurable for CGA, 
MDA , HGA, and CGA dou¬ 
ble-scan (640- by 400-pixel) 
modes. The PT3 supports 
TTL color, monochrome, and 
composite video outputs. 

The PT3 Motherboard’s 
Intelligent Drive Electronics 
interface supports high-per¬ 
formance hard disk drives 
without add-on controller 
cards and provides a data 
transfer rate of 7.5 megabits 
per second. The board also has 
three free 62-pin expansion 
slots. 

Price: US$120. 

Contact; Indchem Electron¬ 
ics Ltd., K.R. Building, 124A 
Lattice Bridge Rd., Adyar, 
Madras 600 020, India, 91-44- 
418978; fax 91 -44-413072, 
Inquiry 1329. 





Training OSF/MOTIF™ 




Learn how to build graphical user interfaces for UNIX software from the experts 

OSF/Motif Programmer’s Workshop 

This popular 4 day workshop concentrates on using the Motif 
toolkit. Includes extensive hands-on. 


X Programmer’s Workshop 

Complimentary to Motif course , this 4 day hands-on workshop 
covers Xlib facilities in detail. 


X Strategic Overview 

An intensive one-day seminar on X looking at marketing, 
commercial and technical issues. 


On-Site framing 

lXI can provide on-site training, customized to meet your 
particular needs. 


tXt Limited 62-74 Burleigh Street Cambridge GB1 10J England Tel: +44 223 462131 FAX: +44 223 462132 

'* OSFIMotifis a trademark of the Open Software Foundation, X is the trademark of MIT. 
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UDS can stand 
the heat in the 
modem kitchen 


The Canadian Standards Associ¬ 
ation literally put our modem to 
the torch. The UDS V,32 in this 
photo suffered considerable cos¬ 
metic distress, but as bad as the 
unretouched damage looks, the 
modem still handles data normal¬ 
ly* For more details on modems 
that can take anything you throw 
at them, contact: 

UDS 

5000 Bradford Drive 
Huntsville, AL 35805-1993 
Telephone 205/430-8000 
FAX 205/430-8926 


MMf% & 


/MOTOROLA 
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WHAT’S NEW 


INTERNATIONAL 



The GX-3000flatbed plotter provides automatic origin setting , 
a 4K-byle data buffer, automatic selection and control, and 
a plotting area of 812 by 542 mm. 


tem V also diagnoses hard disk 


High-Precision 

Plotting 

reat Computer says that 
VI the microstep motor in its 
TechArt GX-3000 A1-size 
flatbed plotter provides high- 
precision and high-resolution 
plots. You get automatic origin 
setting, a built-in 4K-byte 
data buffer, a variety of pen 
options, and automatic selec¬ 
tion and control. 

The GX-3000 is Hewlett- 
Packard Graphics Language 
compatible. It can handle 
paper sizes of up to 864 by 594 
mm with a plotting area of 
812 by 542 mm. The plotting 
speed is 300 mm per second 
in all directions at a mechani¬ 
cal resolution of 0,003125 
mm per step and a software 
resolution of 0.025 mm per 
step. 

The TechArt GX-3000 can 
handle eight fiber-tip, ink, or 
ceramic pens. It comes with 
Centronics and RS-232C inter¬ 
faces. The plotter’s external 
dimensions are 1058 by 746 by 
84 mm, and it weighs 21 kg. 
Price: US$3490, 

Contact: Great Computer 
Corp. t Fourth Floor-2, No. 

77, Sec. 4, Nanking East 
Rd., Taipei, Taiwain, R.O.C., 
886-2-7169667; fax 886-2- 
7151908. 

Inquiry 1330. 


Norton Utilities 
for Unix 

marante offers The 
Norton Utilities for Sys¬ 
tem V, a set of disk and file 
management tools that includes 
the Norton Unerase data-re- 
covery utility. The package 
also brings 17 more utilities 
to Unix, including the Norton 
Disk Explorer, Norton Shell 
Enhancer, Norton Integrator, 
and Norton Change Direc¬ 
tory. Among other features, 
The Norton Utilities for Sys- 


problems without damaging 
live data, makes it easier to 
manage files, and replaces 
cumbersome expert-systems 
tools, typical of Unix, with 
u ser-f r iend ly vers ion s. 

The Norton Utilities for 
System V operates on a variety 
of 386- and i486-based 
microcompute rs, i ncl ud i ng 
IBM’s PS/2 Models 70 and 
80 and Compaq’s Deskpro 
386, It requires Interactive 
Unix (386/ix) 2,0 or higher or 
AT&T’s Unix System V/386 
release 3.2, 

Price: £250. 

Contact: Amarante, Unit 5, 
AIM Business Centre, Dixon’s 
Hill Rd,, Welham Green, 
South Hatfield AL9 7JE, UK, 
44-7072-73268; fax 44-7072- 
61678. 

Inquiry 1331. 


Low-Cost Image 
Processing for 
Weather Satellites 

T he Dartcom System is a 
low-cost desktop system 
that can receive and process 
automatic picture transmis¬ 
sions from weather satellites. 
The system can receive images 
from meteorological satel¬ 
lites and store, process, and 
display them on an iBM AT 
screen. 

The system receives, de¬ 
codes, and stores pictures at a 
resolution of 800 pixels by 
800 lines, with each pixel digi¬ 
tized to one of 256 intensity 
levels. The frame buffer of the 
graphics card stores the digi¬ 
tized images, and you can store 
the images at four levels of 
magnification with full pan 
and scroll facilities. There is 
also a three-dimensional repre¬ 
sentation for Synthetic Aper¬ 
ture Radar (SAR) images. 


Automatic picture trans¬ 
mission images are basically 
transmitted as gray-scale pic¬ 
tures; color is added later. You 
can use a standard color pal¬ 
ette or create your own palettes 
using density-siicing tech¬ 
niques. The system can display 
up to 128 colors from an 
overall palette of 16.7 million 
hues. You can also create an¬ 
imated sequences of up to 16 
frames either manually or 
automatically. 

Horizontal and vertical 
cross sections are available 
with cross-hair manipulation 
for the on-line display of pixel 
levels at any point. A 3-D 
representation that is especial¬ 
ly useful for SAR images is 
also available. Manual se¬ 
quences can include images 
from any mixture of satellite 
transmissions. 

The Dartcom System in¬ 
cludes a VHF aerial that re¬ 
ceives transmissions from 
polar orbiting meteorological 
satellites without the need for 
tracking; a parabolic dish; a 
low-noise preamplifier; a 
down converter; a synthesized 
receiver; an acquisition 
board; and software. It re¬ 
quires an IBM AT with 640K 
bytes of RAM, one 5 U-ineh 
1.2-MB f loppy disk drive, a 
20-MB hard disk drive (the 
company recommends a 40- 
MB hard disk drive), a mouse, 
and a multisync high-resolu¬ 
tion monitor. 

Price: £5817 for the com¬ 
plete system; £3363 for the sys¬ 
tem without a computer, 
monitor, and mouse; £2093 for 
the Dartcom VGA system 
without a computer, monitor, 
or mouse. 

Contact: British Aerospace 
Systems Ltd., FPC333, P.O. 
Box 5, Filton, Bristol BS12 
9QW, UK, 44-272-366379; 
fax 44-272-366819. 

Inquiry 1332. 
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Embedded systems designers have already used CrossCode C in over 577 different applications. 

How to choose a 68000 C compiler 
for your ROMable code development 

These twelve important CrossCode C features could 
make the difference between success and failure 


T t’s hard to know ahead of time what 
X features you’ll be needing in a 
68000 C compiler. But if you’re using 
CrossCode C you won’t need to think 
ahead, because CrossCode C is already 
equipped with these twelve important 
features for your ROMable code devel¬ 
opment: 

1. A 100% ROMable Compiler: 
CrossCode C splits its output into five 
memory sections for easy placement into 
ROM or RAM at link time. 

2. Integrated C and Assembler: You 
can write your code in any combination of 
C and assembly language. 

3. Readable Assembly Language 

Output: The compiler generates assem¬ 
bly language code with your C language 
source code embedded as comments* so 
you can see each statement’s compiled 
output. 

4. Optimized Code; CrossCode C uses 
minimum required precision when eval¬ 
uating expressions. It also ’'folds" con¬ 
stants at compilation time, converts 
multiplications to shifts when possible, 
and eliminates superfluous branches. 

5. Custom Optimization: You can op¬ 
timize compiler output for your applica¬ 
tion because you control the sizes of C 
types, including pointers, floats, and all 
integral types. 


6. Register Optimization: Ten regis¬ 
ters are reserved for your register vari¬ 
ables, and there’s an option to automati¬ 
cally declare all stack variables as 
register* so you can instantly optimize 
programs that were written without 
registers in mind, 

7. C Library Source: An extensive C 
library containing over 70 C functions is 
provided in source form. 

8. No Li mi tat ions: No matter how large 
your program is, CrossCode C will com¬ 
pile it. There are no limits on the number 
of symbols in your program, the size of 
your input file, or the size of a C function. 

9. 68030 Support: If you’re using the 
68030, CrossCode C will use its extra 
instructions and addressing modes. 

10. Floating Point Support: IT you’re 
using the 68881, the compiler performs 
floating point operations through the 
coprocessor, and floating point register 
variables are stored in 68881 registers. 

1L Position Independence: Both posi¬ 
tion independent code and data can be 
generated if needed. 

12. ANSI Standards: CrossCode C 

tracks the ANSI C standard, so your code 


will always be standard, too. 

There’s More 

CrossCode C comes with an assembler, 
a linker, and a tool to help you prepare 
your object code for transmission to 
PROM programmers and emulators. And 
there’s another special tool that gives you 
symbolic debugging support by helping 
you to prepare symbol tables for virtually 
all types of emulators. 

CrossCode C is available under MS- 
DOS for just $1995, and it runs on all IBM 
PCs and compatibles (640K memory and 
hard disk are required). Also available 
under UNIX, XENIX, and VMS, 

CALL TODAY for more information: 

1 - 800 - 448-7733 

(ask for extension 2001) 

Outside the United States, please dial 

PHONE: 1-708-971-8170 
FAX: 1-708-971-8513 

SOFTWARE DEVELOPMENT SYSTEMS. INC. 

DEPARTMENT 21 
4248 BELLE AIRE LANE 
DOWNERS GROVE, ILLINOIS 6Q515 USA 

CrassCod*™ ik j trademark of SOFTWARE DEVELOPMENT 
SYSTEMS. JNC MS-DOS® is a registered trademark of 
Microsoft. UNIX® is a registered trademark of AT&T XENIX® 
is a registered trademark of Microsoft. 
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Philips’ Intelligent 
Workstation 

P hilips designed its 

P2783 Intelligent Work¬ 
station to provide a high level 
of data security and perfor¬ 
mance. The diskless IBM 
AT “Compatible work station 
comes with a 386SX CPU 
that operates at 16 or 20 MHz 
and up to 16 MB of memory, 
with EMS, Shadow RAM, and 
memory remapping. 

The P2783 operates with 
all video standards, including 
VGA and Super VGA resolu¬ 
tions of 1024 by 768 pixels and 
in 16 colors. The 6-cm-high 
cabinet holds two ISA-bus full- 
length expansion cards, a 
special-size IBM AT card, two 
RS-232C/V.24 ports, one 
parallel port, and one IBM 
AT-compatible keyboard 
port; you can use an optional 
SCSI adapter at the same 
time. Other features include 
the standard AT BIOS, a 
real-time dock, interrupt con¬ 
trol, DMA, and asynchro¬ 
nous AT-bus refresh. You can 
run the workstation under 
DOS 3.3, Unix, or OS/2, 
Security features include 
multilevel password protection, 
interface hiding, or unat¬ 
tended mode. You can further 
enhance these security fea¬ 
tures by using a Philips key¬ 
board, with its built-in badge 
card reader as the password 
entry. 

Three models are avail¬ 
able: the P2783-001 with a 
16-MHz CPU, 1 MB of 
RAM, and 256R bytes of 
video RAM; the P2783-002 
with a 16-MHz CPU, 2 MB of 
RAM, and 256K bytes of 
video R AM; and the P2783- 
003 with a 20-MHz CPU, 2 
MB of RAM, and 1 MB of 
video RAM. Options include 
memory-extension kits, a high- 
resolution video RAM mod¬ 
ule, a Philips Token Ring 
Adapter or other LAN cards, 
a math coprocessor, a Philips 



The diskless P2783 Intelligent Workstation is designed 
to provide IBM AT-compatible performance and a high level 
of data security. 


SCSI adapter, and a hard disk 
drive for local storage and 
semi-independent operation. 
The footprint is 35.5 by 38 
cm. For space-saving appli¬ 
cations, you can mount the unit 
on a vertical surface. 

Price: 3820 deutsche marks 
for the P2783-001; DM 4060 
for the P2783-002; DM 4890 
for the P2783-OG3. 

Contact: Philips Kommuni- 
kations Industrie AG, Vertrieb 
Peripherals, Eiserfelder 
Strasse 316, D-59G0 Siegen, 
West Germany , 49-2-71-3- 
80-26-51; fax 49-2-71-3-80- 
22-7 L 

Inquiry 1333. 


Unix-Based 

Communications 

Software 

T he latest version of Cee- 
more, AIM Communica¬ 
tions Services' Unix-based 
communications software 


package that controls E-mail, 
fax, telex, file transfer, and ac¬ 
cess to external databases 
and communications services, 
supports a range of fax de¬ 
vices. Ceemore 3 also provides 
integration to standard Unix 
office automation products 
such as Uniplex, WordPer¬ 
fect, Office Power, and 
Q-Office. Integration with 
these products provides easier 
data transmission and more 
efficient communications. 

Version 3 also features im¬ 
proved fax presentation 
through laser-printer-quality 
fax output, the ability to incor¬ 
porate logos and signatures 
into outgoing faxes, a range of 
type fonts and sizes, and ac¬ 
cess to X.25 through Cee¬ 
more's support of the Sy mi ¬ 
cron X.25 card. 

Price: £495 and up. 

Contact: AIM Communica¬ 
tions Services Ltd., Alban 
Row, 29-31 Verulam Rd., 

St. Albans, Hertfordshire AL3 
4DG, UK, 44-727-41201; 
fax 44-727-52066. 

Inquiry 1334. 


An IBM AT- 
Compatible Laptop 

T he IBM AT-compatible 
MIG-32 laptop from CMP 
Enterprise gets its power 
from a 12-MHz 286 micropro¬ 
cessor, operating at zero wait 
states, and an 80287 math co¬ 
processor. The laptop also 
comes with 1 MB of RAM, ex¬ 
pandable to 4 MB, and sup¬ 
ports EMS 4,0. 

You get a 3^-inch 1.44- 
MB floppy disk drive, a 42- 
MB hard disk drive, two 
RS-232C interfaces, a bidi¬ 
rectional parallel port, an ex¬ 
ternal CRT interface, an in¬ 
ternal real-time clock/calendar 
with battery backup, and a 
77-key ASCII keyboard with 
12 function keys and a nu¬ 
meric keypad. 

The super twist electrolu¬ 
minescent LCD has a resolu¬ 
tion of 720 by 400 pixels and 
a display area of 25 rows by 80 
columns. The screen is 
switchable between CGA and 
MGA and offers brightness 
control, a power-saving con¬ 
trol, and a connector for an 
external CGA/MGA monitor. 

You can power the M IG-32 
through its built-in AC adapter 
or the rechargeable battery 
pack (1 x h to 2Vz hours between 
charges). The machine also 
comes with an automobile/boat 
12-V DC connector. 

The MIG-32 measures 
76.2 by 320 by 405 mm and 
weighs 7.2 kg. 

Price: US$2500. 

Contact: CMP Enterprise 
Co. Ltd., Second Floor, No. 
212, An-Ho Rd. p Taipei 
10663, Taiwan, R.G.C., 886- 
2-7551023; fax 886-2- 
7556909. 

Inquiry 1335. 
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JC BOARDS, 


World Class 


HIGH PERFORMANCE PRODUCTS 



ictured above is 

P a portion of the 
products made 
by JCIS. Our fac¬ 
tories in California 
have been producing boards 
for 'VARs and OEMs since 1979. 
These boards have been de¬ 
signed by JCIS for performance 
and reliability. 

Our boards are used by 
OEMs worldwide as the basis 


Our experienced engineer¬ 
ing staff have designed- 
Hjk * to-spec, many products 
using the latest tech- 
paMPsw nology, for OEMs that 
do their own manufac¬ 
turing. And we can provide 
you as well, with a design that 
offers world class performance. 

Call or FAX for a complete 
catalog of our current pro¬ 
ducts. Experience the extra- 


for many of their own systems. 
More than 1/4 million end 
users are using JCIS designed 
products. More than 450 
dealers offer our boards and 
systems to their clients. 


JC Information Systems Corp. 

High Performance Company Since 1979 
l6l Whitney Place 
Fremont, CA 94539 
Tel: (415)659-8440 
FAX: (415) 659-8449 


ordinary quality, performance 
and engineering that goes into 
each JCIS product. 
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The Hat ten HM100T and HM 200T cards give your Toshiba 
Notebook PC a l-or 2-MB memory boost. 


Give Your Notebook 
PC a Boost 

T he first products from 
Kaga Electronics are the 
Hatten HM 100T and HM 
200T, 1- and 2-MB memory- 
expansion cards, respective¬ 
ly, for Toshiba’s T1000SE/XE 
notebook computers. The 
cards use solid-state memory, 
giving you twice the battery 
life, and improve the overall 
speed of your system without 
adding much extra weight. 

The cards arc compatible 
with Toshiba's memory-expan¬ 
sion 1C cards, and you can 
use the HM 100T and HM200T 
as Toshiba HardRAM, V- 
disk, and EMS memory. 

Price: US$599 for the HM 
100T; US$949 for the HM 
2Q0T. 

Contact: Kaga Electronics 
Co, Ltd., 1-26-1 Gtowa, Bun- 
kyo-ku, Tokyo 112, Japan, 
81-3-942-6255; fax 81-3- 
942-6256. 

Inquiry 1336. 


Expert Systems 
Devetopment 
with Leonardo 

C reative Logic has ex¬ 
tended and enhanced the 
features of Leonardo, its ex¬ 
pert-systems development took 


The software offers a combi¬ 
nation of multiple knowledge 
rcpre sent at ions (i.e., rules, 
objects, frames, and proce¬ 
dures), advanced inference 
control, and user interface 
design. 

Leonardo 3.20 supports 
multilevel class structures and 
instances that can be mem¬ 
bers of as many class hierar¬ 
chies as required. Any rule 
can access slots drawn from 
multiple classes, allowing 
join operations across class 
structures. You can vary the 
standard default inheritance 
mechanism, or you can spec¬ 
ify an inheritance mechanism 
to meet the needs of your 
application. 

Enhancements to Leonar~ 
do's editor. Object Directory 
Manager, and trace facilities 


aid the development/debugging 
cycle. Release 3.20 lets you 
sort objects and print subsets, 
stack frames for editing, and 
toggle on and off trace infor¬ 
mation. In addition, a Record 
and Playback facility lets you 
record sequences of key¬ 
strokes to a file and then in¬ 
voke and play them back, 
providing a regression test on 
knowledge bases as you de¬ 
velop them. Finally, to speed 
up development, a Check In¬ 
cremental option allows selec¬ 
tive compilation of only those 
objects that you have edited 
since the last compile. 

Creative Logic has en¬ 
hanced Leonardo's open exter¬ 
nal interface, which lets the 
software call external proce¬ 
dures written in the language 
of your choosing, in two ways. 


First, Leonardo can vacate 
memory to allow very large ex¬ 
ternal procedures that re¬ 
quire all of memory to execute 
(Leonardo then resumes con¬ 
trol with its context unaltered). 
Second, you can call external 
procedures from Leonardo and 
install them as resident in 
memory. This supports, for 
example, the installation of 
interrupt handlers for commu- 
nications-based or process- 
control applications. 

In addition to default 
screens, Leonardo's Screen 
Designer lets you build user 
interfaces that include input 
and output fields, text, boxes, 
multiple menus, and overlaid 
screens without the need for 
coding. In addition, you can at¬ 
tach your pop-up menus and 
wrapped menus to fields that 
can also be dynamic and use 
the current value of a list ob¬ 
ject to prepare and display 
the menus. 

Creative Logic has also 
added a hypertext facility to 
the Screen Designer, which 
lets you provide nonlinear tex¬ 
tual documentation on a ran¬ 
domly accessible basis through 
the selection of keywords and 
phrases. Highlighted words or 
phrases on a screen of text 
can act as pointers or hypertext 
keys to additional screens of¬ 
fering more detailed informa¬ 
tion. You can also attach ex¬ 
ternal text files to hypertext 
keys. 


SA-9600 

Stand-Alone RADIO MODEM 

Async/Sync R3-232 connection to 
virtually all types of computers 

406-470, 806-960MHz Frequencies 
Encryption capable 

Up to 15- mile range; 
hundreds of miles with 
repeaters/amplifiers 

Full or Half Duplex 



WIRELESS 

DATA COMMUNICATIONS 
for 

Mini and Mainframe Computers 

□ Transparent radio link - 

no software modifications 

□ Voice option 

n FCC CERTIFIED 450-470MH2 


35 Orville Drive, Bohemia, NY, USA 11716 


N\CEKPKTK 


PC-compatible plug-in board 
(PC- 9600) also available 


TEMO 1)516-589-6800 • FAX (01)516-589-6858 
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Today’s masters 


The great masters of the 
Renaissance knew that the 
smallest details meant the 
difference between success 
and failure. That is why their 
paintings, sculpture, and 
architecture are still valued 
and imitated today. Their great 
masterpieces combine brillant 
artistic vision with patient and 
precise execution. 

At Tatung, too, we know 
that nothing is good enough 
unless it is absolutely perfect. 



CCMWgM/Fall ’90 

Our Booth No: 
N 3866 



The correct design of every 
detail is necessary to the 
success of the whole. In the 
design of our computers and 
monitors, as with all our 
products, we continually strive 
for perfection. No detail, even 
the smallest, escapes our 
attention. You may find 
computers that are more 
powerful, or less expensive, 
than Tatung’s. But what are 
power and money, when 
compared to a masterpiece? 


TATUNG CO. 

22 Chungshan North Road, 3rd Sec., Taipei. 

Taiwan, 10451, Republic oi China 

Id: (02)532.5252 

Fan- [02)501 - 5 185/592- 1 813 

Telex; 11348, 22B3D TATUNG 

Cable '’TATUNG TAIPEI" fax: (02)591-5185/592-1813 

TATUNG International (Deutschland) GmbH 

Feldhesder Strass* 68. EM0Q6 Effciath. (Dusseldorf). 

West Germany 

Tel: 02104-30030 

Fax: 02104-300310 

Telex: B5843&0 


TATUNG Co. of America, Inc. 

2850 El Presidio Street, Long Beach. CA 90810. U.3A 
Tel: (213)979-7055/637-2105 
fax: (213)637-8484 

Telex: 9lfr34k€7lQ U&TLB 1 Gfl/3730533 US TATUNG 


TATUNG Co. of Japan, Inc. 

Sanfco Bldg. Hnnkan. 2nd Root. 10-5. Ginza 4-Chome. 

Chun-Ku, Tokyo 104. Japan 

Td: (03)545-2969 

Fax: (63)545-3155 

Telex 2522504 TAHJCQ J 


TATUNG Science and Technology, Inc. 

2060 Ringwood Avenue. San Jose. CA 95131, USA 
Tel: (408)435-0140 
Fax: (408)435-0138 
Telex: 2854© TST1 


TATUNG Liaison Office, ROK 

Room 1105, Guftsung, &Mg.. No. 541. Dowfca-Dong. 

Mapo-Ku, Seoul, Korea 

Tel: 718-7137/718-8970 

Fax: (02)718-1825 

Tetex: 22338 TATUNG K 


TATUNG (U.KJ Ltd- 

Stafforct Park 10, Telford. Shropshire. 1F3 3AB, U.K. 
Tel (0952)290111 
Fax.: (0952)290390 
Tetex: 35292 


@ TATUNG 

Quality. Reliability, Commitment. 
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Leonardo 3,20 requires an 
IBM PC with 640K bytes of 
RAM and DOS 3.2. 

Price: £995 to £1995. 
Contact: Creative Logic 
Ltd,, Brunei Science Park, 
Kingston Lane, Uxbridge, 
Middlesex UBS 3PQ, UK, 
44-895-74468; fax 44-895- 
70244, 

Inquiry 1337, 


Describe, the Word 
Publisher for OS/2 

T he Describe LI word 
publisher is a WYSIWYG 
word processor for the OS/2 
Presentation Manager (PM) 
with a graphical interface 
that features point-and-dick 
mouse capabilities, multiple 
windows, and pull-down 
menus. 

You get word-processing 
features such as style sheets, 
text-editing commands, 
search and replace, word wrap, 
smart end-of-line hyphena¬ 
tion, a spelling checker, and 
an American English the¬ 
saurus. 

Describe 1.1 lets you open 
many windows simultaneously 
and perform different jobs in 
each window. You can control 
such aspects of typography as 
typeface, style, point size, 
leading, kerning, and letter 
spacing. In addition, footnotes, 
double-sided pages, gutters, 
headers, multiple columns, 
and other desk top publishing 
tricks are no problem. Accord¬ 
ing to the company, format¬ 
ting a complex document is as 
easy as writing a memo. 

You can import and export 
formatted text to and from 
other word processors and 
Standard Generalized Markup 
Language documents with 
the formatting intact. It works 
across a LAN and connects 
to mainframes, other OS/2 
LANs, DOS LANs, and 
other operating systems. 

You can output to printers 


that support OS/2 PM; the 
company recommends a PCL 
or PostScript printer. 

With Dynamic Data Ex¬ 
change, users can link applica¬ 
tions to one another so that 
changes made in one program 
can be immediately reflected 
in the other program. De- 
Scribe 1.1 lets you set up hot 
links between it and popular 
spreadsheet packages for PM 
such as Lotus 1-2-3/G and 
Microsoft Excel. In addition, 
because DDE is a standard 
within PM, DeScribe can 
link to other PM programs that 
support DDE. 

Version 1.1 enhances your 
control over the finished docu¬ 
ment. It can automatically 
make the appropriate adjust¬ 
ments to the point size and 
baseline of text to produce su- 
perseripts, subscripts, sma 11 
caps, and fractions. You can 
easily create drop caps and 
define any number of charac¬ 
ters to extend downward for a 
specified number of lines. De- 
Scribe automatically adjusts 
the size of the text and refor¬ 
mats the rest of the paragraph 
accordingly. 

You can fit text into a spe¬ 
cific space on the screen by 
manipulating individual con¬ 
trols for the typeface, point 
size, word space, kerning, 
and the word-space/letter- 
space ratio. 

DeScribe 1.1 also provides 
editable thumbnails, an edit¬ 
able graphical tab ruler, 
graphics, continuous zoom dis¬ 
play, pagination features 
such as widow and orphan con¬ 
trol, protected text, style sta¬ 
tus, and macros. 

Price: £495. 

Cunt act: Bonsai Ltd., 

112-116 New Oxford 3t., 
London WC1A IHJ, UK, 44- 
71-631-5454; fax 44-71-580- 
6593. 

Inquiry 1338. 
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OMPEX 


International Distributors 


FLfROPf 


WEST GERMANY 
Microsdecl LDV-Vertriebs GMBH 
Tel : (Mil) 24144 
fax: (061121) 24164 
FRANCE 
GENRE S,A. 

Tel: (11 48211 2306 
F«t: (1) 482(1 5364 

UNITED KINGDOM 

14 m net Computers Ud 
Tel: (1)139 3450 
fax: (1) 739 2199 

ITALY 

Condor Informatics Italia 
Tel: (2) 434 562/498 7713 
Tax: (2) 498 5956 
AUSTRIA 

Polygon Handelsges.m.b.li. 

Tel: (0222) 812 1714 
Pax; (02221 812 1738 

SWEDEN 
Cimatronk All 
Tel : 1042) M2 410 
Pax: (042) 33 1 315 


SWITZERLAND 
Kuirer Elec ironique S. A. 
Td : (22) 486 920 
Fax: (22) 482 714 



YUGOSLAVIA 

Sys d.o.o, 

Tel: (41) 571 646 
Fax: (411 575 090 


ASIA PACIFIC ____ 

SINGAPORE 

USUIS- Coni|iex Systems Pie Ud 
Tet : (65) 250 0555 
Fix: {65)255 7916 



AUSTRALASIA 


AUSTRALIA 
Y-Micro Australia Ptv Ltd 
Td : <91 244 2888 
Fax: (9) 244 2080 
NEW ZEALAND 

Check Point Computers Ltd 
Tel : (04) 32 6999 
fax: (04) 32 6866 


Compcx /s a r?gis?md._ tradmark pfCowpex , lac. 
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MALAYSIA 

Compcx Systems Sdn Bhd 

Tel : (03) 24 L 8844 

Fax: (03)241 9982 

INDONESIA 

P.T. Cmupexindo Tunggalmulia 

Tel : (21) 649 8258/9 

Fax; (21) 649 8260 

THAILAND 

Compcx (Thailand) Co. Ltd 

Td : <21 217 9583 

Fax: <2) 217 9875 

HONG KONG 

Laser Computer I.id 

Tel : (852) 735 5884 

Fax: (852) 734 6865 

TAIWAN 

Runcorn|i JnlT Coq>. 

Tel M02) 713 4840 
Fax: (02) 713 3364 
ISRAEL 

MIX Compulm Systems (1984) Ltd. 
Tel : (03) 75J 5511 
Fax: (03) 751 6615 
INDIA 

HCL Limited Apciun Computer 

(Computer Div) Pvt. Lid. 

Tel :(1]) 89 27748 Td : (44) 45 2147 
Fax: (11) 89 21113 Fax: (44) 45 9080 
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We’ve Remodeled 
To Make Room for 




A 




' 


-V 




■Hi 




If your ARONET topology Ls crowfling 
you out, rhl new COMPEX ANETf 16 
3N1 will gi# you growing room like an 
extra roonyon your house. 

By craftintf co-ax star, co-ax bus \ 
and twisted pair Cabling topologies onto 
one higii-performace 16 bit board, s 
COMPEX gives you the choice of all 
three popu faft Aff CNET cabling methods 
instead of jusr one. 

The ANET-16 3N1 features a 16-bit data 
path and 2K dual-ported data buffers for 
zero-wait state host computer access. 
This design, besides increasing perfor¬ 
mance, also increases reliability through 
the integration of advanced ASIC gate- 
array technology, and gives you the 


«- 


COMPEX, Inc. 


4055 E l*a Palma, Unit C, Anaheim, CIA 92807 
Tel (714>630-7302 - Fax: (714) 630-6521 
Tel^t’4; 01987 COMPEX USA 




flexibility required to 
cabling method. 

COMPEX products are so reliable that 
hundreds of thousands 'of applications 
are performed with them around the 
world every day. 

All COMPEX products carry a two year 
warranty. And because COMPEX is one 
of Novell’s largest NetWare OEMs, our 
drivers are all certified by Novell and 
compatible with the complete NetWare 
line. 

For the successful installation, 
maintenance and upgrade of your 
network system, don't settle for less 
than COMPEX craftsmans hip- 
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I NO SURCHARGE ON EXPORT SERVICES 

I FASTEST COMPUTERIZED EXPORT LICENSING 

— 72 Hours in Most Cases 

I IMMEDIATE PRODUCT AVAILABILITY 
I ALL FREE PROFESSIONAL SERVICES 

— Export Licensing, Documentation, Follow Through 




MOO 3012B6| - E 1 /E2 1 /E31 .... 91526/1725/1879 
MOO 602-31/61 . . 52176/2466 

MOO 55SX- 30/60 .43759/3012 

MOO 60-41/71 53187/3553 

MOO 70- £61/061/121 . 5 349 T /3868/4320 

MOO 70—AB1 /A21 .4616 2/6390 

MOO 60-41/71 . 539B6/4S29 

MOO 80-111/311 56025/8234 

PORTABLE 70-60/120 . . .5 5250/6740 

Please can for PS2 monitor*, memories, external FDD, 
HDD, network/ token-mg adapters amt accessories 


05 286^1/20/40. $1543/1951/215? 

DS 286E -1 /2O/40 5176 7/2054/2317 

os sees -1 / 2 O /40 52250 / 2466/2772 

DS 3865 - 84/1 DO MS .$ 3296/3450 

DS 3B6/20 - 1. 53564 

DS 386/20-60/70/130MB . 54117/4250/4460 

DS3a6/20€-1/40/110MB ... 43579/4114/4815 
DS 386/2 5 - 60/84/110MB . 5 5835/5890/8099 

DS 386/25-300M0.48028 

DS 386/25E - 1 ,'60/120MB . 4 5329/6314/6968 

DS 30 6/33 - 84/3 20MS . . .»7308/1029 5 

DS 3S6/33 - 650M&.412102 

PORTABLE LTE- 1/20 51684/2060 

FOB. LTE 286 -1 /40M6 52 7 62/3299 

PORTABLE HI - 20/40M9 . . 55383/3970 

PORTABLE SLT 286 - 20/40MB 53659/3957 

PORTABLE 396-40/100MB 55304/6669 

Please calf for Compaq monitors, HDD, external FDD 


Mac PL US,'Mac SE|lFDl 51247/1952 

Mac 5E~20/40MB.42054/2363 

Mac SE 30 -1 /40/6OM6 $2776/2965/3895 

Mac IlCi -11FO J/40MB. 54320/6090 

Mac IlCl - 80/10OMB 5 5453/5762 

Mac Ck-1/40MB. 43347/4078 

Maellx-lFDMOMfi ... 53777/4279 

Mac Ilf i - BO/160MB 57 905/9536 

Apple 21' Monitor lncl Cird ...51873 

M at PORTABLE 1 /40MB .54155/46 74 


LAPTOP / PORTABLE 

NEC 

ULTH ALITE - 64QK.B/1 MB 

.$1596/1630 

PROSPEED 286/16-40/1Q0MB . . . 

$2989/4186 

PROSPEED 386SX-40/100MB . . 

. .$3999/4695 

PROSPEED 386/18-40/100M9 

. .$4066/4732 

TOSHIBA 

T1OOQ/TI000SE. 

$623/1099 

T1QGOXE/Tt2O0XE. . . 

. $ 1895/2699 

T12O0F/T170OFB . 

.51340/1375 

T12Q0H/T12O0HB. 

. . $ 17BB/1890 

T160Q-20/4QMB . . 

.52749/3099 

T3100 - 20MB/T31005X - 40MB . . 

$2587/3689 

T3200 40MB/T32OOSX-40MB 

,$3265/3898 

TS1OO-40/1 OOMfl. 

$4114/5098 

TS2OO-40/tDOMB. 

$4599/5197 

ZENITH 

MINISPORT-1 MB/2M6 

$1440/1729 

SUPERSPORTl8MHZ)-1/20M9 . 

.$1280/1895 

SUPEHSPQRT112MHZ) - 20/40M6 . 

$2008/2695 

CONTROLLER 



WESTERN DIGITAL 

1003V MM2-«M2:1<flH.16BIT $96 

10Q6V SH2 - MFM ,1:1 ,F/H. 16BIT.599 

1006V SR2-RLL, 1:1,F/H, 16BIT .4115 

1007V SE2-ESDI FDD/H00.$213 


FLOPPY DRIVE 

IBM-EXTERNAL 

3SGKB/t 2MB 

ADAPTER for external drive . . 

. $408/420 

. . . . $B0 

MITSUMI 

360KB/1.2MB/760KB/1.44M9, . . 

. $50/64/64/64 

TEAC 

1.2MB/1.44M6/1.44MB KIT ,, . 

$66/76/79 

TOSHIBA 

360*9/1.2 MB/1.44MB . 

. $58/66/75 

HARD DRIVE 


COMPAO 

20M8/110MB PORTABLE OR DS 
40MB/60M8 FORDS 3BB&285 
300MB FOR OS 3B6/25 . 


CP 3100-100MB, 2 5MS . 

C344-44MB.28MS KIT . . 
C3084-80MB, ISMS KfT , 
C3104 -10OMB r 2 5MS KIT 
C3204-209MB.ISMS KIT 


,5515/1016 

5922/1035 

43115 


5606 
3384 
.5603 
..5685 
$1122 


20MB-PS 2 3Q/PS2 3012861 (472/516 

30/6OMB - PS 2 50Z, 55SX. 70's . .4716/1015 
120M9-PS2 7O/70A . . . .51538 

40/7OMB * PS 2 60^1, BO' & . 4627/1035 

116/311 MB-PS2 60's, B0 r 5 $1555/3323 


42029 

.42314 

$1757 

$2802 

$2902 

$4784 


94181-385H,SC5I 
94191-702,SCSI. , 

941B6-3B3HJSDI. 

94191-766SCSI 

94196- 766.E5DI.. 

9460t-l,2.SCSI. 

MAXTOR 

1086-80MB, MFM . .. $577 

4380 - 380MBSCSI6ESDI .41850 

8760- 760MB,.SCSl&ESDI $2802 

SEAGATE 

ST 125 — 1 /ST 138R/ST13B I $244/247/311 

ST 151 /ST 157fl 1 /ST22 5 KlT . . $393/332/240 

ST225B K.IT/5T23BH KIT.$238/259 

ST250R/ST251 -1 /ST277R 424 6/33 2/375 

ST4096/5T4144 ... . .. .$550/632 


NOVELL NETWORK 


NETWARE ELS 1/ELS 2 
NETWARE ADVANCE V2,15 
NETWARE SFTV2.16 . .. 
NETWARE 386 V 3.0. 


$420/999 
. .41621 

42B10 
....44499 


MATH COPROCESSOR 


INTEL 

6067-5/8087-1/8007-2 . 586/165/126 

BD2B7— 6/8/10/BQC 287 ..$117/186/206/2 69 

90367-SX/i 6/20 . . 5297/308/349 

80397-25/33 $448/539 

8T 

BC287- 6/R/lO .$125/190/209 

6C287-12/20 $265/289 

8C387 -16/20 .$298/348 

8C 38 7-2 6/33 . . $446/536 

WEITEK 

316 7 - 20/26/33 . $ 538/6 73/874 

4167-2 5/MW3167-PS - 25MHZ $946/1299 


ATI COM SUPERVGA SYSTEMS 


One Hrar Warranty Timer Casa Available H0/220V 
ATICOM 386SX 41,975 

- 2 MB RAM 

- 65MB 20MS RLL HDD W/CONTROLLER 

- 1,2M6 5,25'FDD 


HIGH VOLUME BIDS INVITED! 

For International Orders, FAX Us at <415) 680-1408 


* Prices are FOB USA shipping point and subject to change. 

* Please add 4% [lo west In industry) handling charge (Minimum $201 on FOB price for 
international order. 

■ 14.5% I lowest In industry! re clocking charge on non-detective or nan-authoriaed return:. 

* No return on opened software. 

■ Shipping & insurance extra. 


pARE To 


U- 



ATICOM SUPER VGA SYSTEMS 


Adeem 396 5 X (continued I Continued 

1.44M9 3 5'FDD 

- 1024 * 750 SUPER VGA CARD W/512K 

- 14'1024 x 768 VGA COLOB MONITOR 

- 1 PARALLEL 6 2 SERIAL PORTS 

- 101 KEYBOARD 

- MS DOS 3.3 OR 4.01 

ATICOM 388 - 20MHZ. $2,599 

- 4MB RAM WITH 64K CACHE 

- 65 MB 28MSRLL HDD W/C0NTR0LLEF 

- 1 2MBS.25'FDD 

- 1.44MB 3.5'FOD 

- 1024* 76B SUPEfi-VGA CARD W/512K 

- 14'1024 x 768 VGA COLOR MONITOR 

- 1 PARALLEL 6 2 SERIAL PORTS 

- 101 KEYBOARD 

- MS DOS 3.3 OH 4.01 

ATICOM 3B6-25MHZ $3,146 

- 4MB RAM WITH 64K CACHE 

- 110MB ESDI HDD 

- ESDI CACHE CONTROLLER 

- 1.2MB 5.25'FDD 

- 1.44M6 3.6"FDD 

- 1024 x 768 SUPER VGA CARD W/512K 

- 14'' 1024 x 756 VGA COLOR MONITOR 

- 1 PARALLEL 6 2 SERIAL PORTS 
101 KEYBOARD 

- MS DOS 3.3 OR 4.01 

ATICOM 386/33MH7 . $3, 595 

- 4MB RAM WITH &4K CACHE RAM 

- 150MB ESDI HDD 

ESDI CACHE CONTROLLER 

- 1.2MB 5.25'FDD 

- 1.44MB 3.5*FDD 

- 1024x766 SUPER-VGA CARD W/612K 

- 14' 1024 x 768 VGA COLOR MONITOR 

- 1 PARALLEL 6 2 SERIAL PORTS 

- 101 KEYBOARD 

- MS DOS 3.3 OR 4,01 

ATICOM 466-25MHZ $4,766 

- 4MB RAM 

- 150 MB ESDI HDD 

- ESDI CACHE CONTROLLER 

- 1.2MB 6.25'FDO 

- 1.44MB 3.5'FDD 

- 1024 x 768 SUPER-VGA CARD W/512K 
14' 1024 x 768 VGA COLOR MONITOR 

- 1 PARALLEL k 2 SERIAL PORTS 

- 101 KEYBOARD 

• MS DOS 3.3 OR 4.01 


VIDEO BOARD 

ATI 

EGA WONDER, 640x480.2 5GK 

$138 

VGA WONDER,6O0x 600,256K 

$145 

VGA WONDER, 1034x766,256K 

$206 

VGA WONDER, 1024*766,256K.MOUSE 

.,.,,(240 

VGA WONDER, 1024x7 5B. 612K .. .. 

.$243 

VGA WONDER,I024x766,512K,MOUSE 

$264 

GENOA 

VGA 6300.1024x 768 - 2 5(&/512K 

.$175/196 

MONITOR 

IBM 


B503/8 512/8513 MONITOR.$ 203/437/ 530 

NEC 


MULTISYNC 2A/3D/PLUS .$473/509/858 

MUl TISYNC 5D/XL RGB $ 2 346/1969 

SONY 

14' FOR Mac/1304 SUPER VGA. 

. S700/6B2 

LASER PRINTER 


APPLE 

IMAGE WRITERAASEH WRITER. $442/1971 

LASER WRITER-UNTfllNTX . ... $3394/4527 


LBP —9IH/IIIR .$1799/2724 

HP 

DESK JET + /DESK WRITER .$658/779 

LASER J ET -HMD /IIP.$ 1488/2 599/972 

LASER JET-III/TONER . $1589/86 

PAINT JET -COLOR/XL .$9 74/1671 


- 75 ? 


LASER PRINTERS Continued 


4019-00T LASER PRINTER.$1658 

NEC 

LC29Q/LC890/LCB90XL $2547/3047/3492 

PANASONIC 

KXP-4420/44 50 .$1131/1538 

QMS 

PS8O0- 2/PB810/PS JET + .,. $2724/3372/2317 

TOSHIBA 

PAGE LASER 12. $2673 

EPSON 

!FX B5Q/FX100/FX1060.$329/363/432 

LX 810/LQ S t O/LQB50.$ 1B1 /32Q/470 

LQ&Bfl/L010101Q1050 . $494/421/623 

10,2250/102550.$935/935 

IBM 

PflO PRINTER-H/lIXL/IH . ..$353/492/462 

PRO PRINTER IIIXUQUICK WRITER .. $586/983 

PRO PRINTER - X24E/XL24E.$578/765 

QUIET WRITER III. $1080 

NEC 

P2200/P2200XE/P5200 ..$310/289/486 

P530Q/P9XL.L.,$618/935 

0*1 DAT A 

172/1B2/182-4-/1B2TURBO. .. $196/232/230/236 
320/321/390/391 $329/445/449/599 

393/393 COLOR .$965/1038 

PANASONIC 

KX-PI Q92IJF1180/1191 ..$332/165/216 

KX-PU24/P1592/P1596 . . $279/228/411 

K X -P1S24/P1624/P 1695 .$ 510/412/414 

STAR MICRON ICS 

NX 10OO/NX1 DOft/NX 100011.$ 184/207/164 

NX 1500/NX 2400/NX 2410.?2B1/295/3B6 

NX 2415/X 924 - 10/X B24 -1B . .$514/410/572 

XR1OOO/XR15C0 .$342/446 

■ 

HP 

744QA /74 70A/74 7 BA . . . $ 94 5/403/1360 

7550A/757OA/7&75A.$2847/2889/3774 

7595A /SCANJET ♦ 5 INT, S/W . . .$6422/1495 

SCANJET + ANT. 5/W.$1055/470 


PLOTTER/SCANNER 


TAPE BACKUP 


COLORADO MEMORY SYSTEMS 

120MB XT, AT-EXT./I NT.$354/250 


6157 ST, TAPE DR. -60/150MB.S9B8/15B2 

TEAC 

150MB TAPE BACKUP.$723 


MS DOS 3,3/4,01 /AG ENDA. $ 79/99/2 71 

C, TALK-MARK IV.REMOTE II.. . .$142/124 

CARBON COPY + 5.1 /FRAMEWORK 3 . $ 114/412 

COPY 11 PC OPTION BOARD DaUX E . $ 1 2 7 

d&A SE -111 + /l V /I V DE V.$409/43 7/82 3 

COMMANDER 3.0/EXCEL V2,2.$88/322 

123-V2.2/V3.0/UPGRAOE . $320/329/145 

FOXBASEt -2.1 HT/386 . $263/287 

FREELANCE */GRAPH WRITER ll . $339/343 

GEM -ARTUNEflJRAW + / 

PRESENT . . $296/171/300 

HAVARD GflAPHICS/MAGELLAN . $270/10S 

ILLUSTRATOR/ILLUST 4 Wl N0OW $395/41 7 

MULTIMATE ADV IV/PUBLISH IT . $295/113 

OFFICE/PAGE MAKER 3.0.$290/479 

PARADOX -3.0/386 ... . $430/602 

Q&A 3.0/O5A WRITER 1.01 .. ..$230/133 

QUATTROPRO V2.0/VENTURA . 9363/494 

SYMPHONY PLUS/ 

WORDPERFECT 51 . $509/230 

WIND 0 WS - 286/386/386 V 2,11.$64/123/129 

MS-WORD 5.0/ 

WORD FOR WINDOWS.$216/328 

MS -C COMPILER V6.6/FORTBAN 5.0 $305/325 

MS-COBOL COMPILER V3.0 .$609 


*2,65% surcharge for VISA/MC and minimum surcharge for L/C t 

* We do not charge your credit card until your order is shipped. 

* All products are new and carry manufacturers' warranty. 

* Not responsible for typographical errors. 



SHIPPING BY 

* Airfreight 

* Federal Express 

* UPS Air 

* US Mall Express 

* DHL 
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SERVING WORLDWIDE SINCE 1985 



MODEL 

MEMORY 

PART NUMBER 

UST ATICO 
PRICE PRICE 


IBM PS/2 


26 

128KKIT 

78X8955 

• 50 1 32 

30/286. 

512KKJT 

30F534B 

» 200 • 67 

50.60 

2MB KIT 

30F5360 

• 795 • 209 

55SX 

1MB MOOULE 

6450603 

• 450 • 118 

50Z.55SX. 

85SX 

2MB MOOULE 

6450604 

• 950 • 218 

55SX.65SX 

4MB MOOULE 

34F2933 

*2.195 • 8*8 

50.502. 

2 8MB EXP BRD w/2MB 

1497259 

• 1.350 * 863 

56SX.65SX: 

2 8MB EXP BRD w/4MB 

1497259+ 

•2.040 • 838 


2 8MB EXP BRD w/BMB 

1497259r 

•2.830 •1.201 


2 8MB EXP BRD w/8MB 

1497259+ 

•3.620 •1.863 

70-C61, -061, 

1MB MODULE 

6450603 

* 450 • 118 

-121: 

2MB MODULE 

6450604 

* 950 • 219 
•6450606 Reqwnd 

70-A21.A61. 

1MB MODULE 

6450603 

» 450 • 11* 

B21.B61 

2MB MODULE 

6450604 

• 950 • lit 


2MB MOOULE 

6450608 

• 950 • 229 
•6450606 tenured 

70 AK Mortals 

2 8MB EXP BRD W/2MB 

6450605 

• 1.295 » 836 

80 AD Models: 

2 8MB EXP BRD W/4MB 

6450605♦ 

•2.890 • BBS 


2 8MB EXP 8R0 w/6MB 

6450605+ 

•4.185 *1-147 


2 8MB EXP BRO w/BMB 

6450605+ 

•5.480 *1.806 

80-041 

1MB BOARD 

6450375 

• 675 • 163 

80-041,071 

2MB MOOULE 

6450372 

*1,295 • *69 

80-A21.A31 

4M8 BOARD 

6451060 

• 1.895 • 684 

80 All Models 

1M8 MOOULE 

6450603 

I 450 • 119 


2M8 MOOULE 

6450604 

♦ 950 • 218 


2MB BOARD 

6450379 

• 950 • 399 


4M8 MODULE 

34F2933 

•2.195 » 848 
•6460605 Reqund 

PORTABLE P70 

2MB MOOULE 

6450604 

• 950 • 21* 

4019/E LASER 

1M8 MOOULE 

1039138 

• 450 • 266 

PRINTER 

2MB MOOULE 

1039137 

• 850 • 388 


3 5MB MODULE 

1038675 

♦1.495 • 817 

_ 

COMPAQ 

_ 


1MB MODULE 113131-001 

4MB MODULE 113132001 

1MB EXT BOARD 117428401 

4MB EXT BOARD 117429-001 


DESKPRO 

388/16: 


DESKPRO 

386S 


DESKPRO 

386/20,25: 

DESKPRO 

386/20E.25E 


DESKPRO 

386/33: 

DESKPRO 

486/25, 


1MB KIT 
4MB KIT 


108071-001 
108072 001 
/1MB 108069-001 
4 8MB EXP BRD w/4MB 108070 001 
4-8MB EXP BRD w/BMB 108070-001 


1MB MODULE 
1MB BOARD 
4MB MODULE 


1MB MODULE 
4MB MODULE 

1MB MODULE 
1MB BOARD 
4MB MODULE 
4MB BOARD 

2MB MODULE 


PORTABLE 386 

1 MB KIT 

4MB BOARD 

4MB EXT BOARD 

PORTABLE M 

512XKIT 

2M8KIT 

PORTABLE LTE 

512K BOARD 

IMS BOARD 

2MB BOARD 

SLT/286 

1MB BOARD 


113648-001 
113633 001 
112534401 
113634401 

113131401 

113132401 

113131401 
113644-001 
113132 001 
113645-001 

115144-001 


115144 001 
116561-001 

107651401 
107653 001 
107654-001 

107331-001 

107332001 

117077401 
117081401 
117081 002 

110235-001 


I 450 « 1M 

• 1,950 • 418 

I 114 

• 635 • 182 
•2,550 * 828 

• 650 • 412 
•2,550 tUSB 
$4,890 *2.280 

• 450 • 188 
» 650 • 438 

• 1,950 * 428 
•2.395 * T87 


• 450 

• 1,950 

• 450 

• 650 
11,950 

• 2,395 


• 950 » 299 

• 5,195 *2.488 

• 650 • 288 
•2.395 I1JM8 
•2,395 41.188 


82 

325 


* 269 • 
11,100 4 
» 295 4 187 

* 650 4 266 
41,250 4 448 

* 650 • 2»6 


MEMORY 
UPGRADES 

New ... 100% Compatibility ... 
One Year Full Warranty 
— Guaranteed — 





UST 

ATICO 

MODEL 

MEMORY 

PART NUMBER 

PRICE 

PRICE 

T APPLE MAC 

PLUS.SE. 

1MB KIT 

M0218 

• 250 

• 120 

SE30.II: 

2MB KIT 

M0219 

• 450 

1 149 


4MB KIT 

M02707 


• 268 

lei 

4MB KIT 

M0292LL A 

• 950 

• 296 


4MB MOOULE 



• 646 


16M8KIT 


• 6.995 

•2.998 

lei 

IMS KIT 

M0218 

• 250 

• 120 


2M8 KIT 

M0219 

• 450 

t 149 


4M8 KIT 

MO 2707 


• 299 


4MB MOOULE 



• 646 

Its 

4MB KIT 

M0376LL A 

• 950 

• 6a 


16MB KIT 


•6.995 

•2.886 

PORTABLE 

1MB KIT 

MO 248 

• 630 

• 494 


4MB MODULE 



•3.480 

LASERWRITER II 

1MB EXP KIT 

M60O5 

• 450 

1 188 

NT/NTX 

4MB EXP KIT 

M6006 

• 950 

• 4*6 

I AST RESEARCH 

BRAVO 

128KK1T 

500510-011 

• 50 

• 42 

286 

612KKJT 

500510-010 

• 135 

• 62 


2MB KIT 

500510002 

• 345 

1 174 

BRAVO 

512KKIT 

500510010 

• 135 

• 62 

386SX: 

2MB KIT 

500510 002 

• 345 

• 174 

PREMIUM 286 

IMS KIT 

500510 007 

• 260 

• 126 

ADVANCED 

2MB KIT 

500510002 

» 345 

• 174 

PREMIUM 

512KKIT 

500510010 

• 135 

• 62 

WS286/ 

2MB KIT 

500510002 

• 345 

• 174 

WS386SX: 





PREMIUM 

1 MB MODULE 

500718001 

* 195 

• 129 

386SX/16. 

1 16MB EXP BOARD 

500722004 


• 912 

386/26: 





PREMIUM 

1MB MOOULE 

500718002 

• 195 

• 139 

386/33: 

M6MB EXP BOARD 

500722004 


• 682 

PREMIUM 

1MB KIT 

500510007 

• 260 

• 128 

386/16,386C: 

4MB KIT 

500510 008 

» 675 

• 338 

PREMIUM 

1MB KIT 

500510-003 

» 260 

« 149 

386/20: 

4MB KIT 

500510004 

• 675 

• 394 

PREMIUM 486 

2MB MOOULE 

500718004 

• 850 

• 323 

PREMIUM 

1MB MOOULE 

500718002 

* 195 

1 138 

486/25.25E. 

1 16MB EXP BOARD 

500722-004 


• 882 

25T.25TE.33: 





j AT&T (WGS SYSTEM) f 

6286 

2M8 UPGRADE 

37727 

• 1.195 

• 419 

6386.6386E 

1 MB UPGRADE 

37714 

♦ 750 

• 291 


4M8 UPGRADE 

37716 

• 2.795 

1 879 

6386SX. 

2M8 UPGRADE 

37336 

• 1.195 

• 916 

6386/25833: 





DE C 

DECStation 

4MB KIT 

MS01-AA 

•2.500 

• 899 

3100 





VAXStetion 3100. 

SMB BOARD 

MS42KA 

•3.995 

• 1.987 

MkroVAX 3100: 

12MB ADD-ON 

MS42-BA 

• 5.995 

82.187 


12MB EXP BRD 


*5.995 

•2.830 


16MBBOARO 

MS42-CA 

*7.950 

•2.988 

VT100 TERM 

1MB BOARD 

VX1QXMA 

• 395 

• 343 

VT100 BOARD 

1MB MOOULE 

VX10X-MD 

♦ 395 

• 299 

EPSON 


EQUmmc. 1MB KIT 

386/20: 1MB KIT 

2MB KIT 

386SX 1MB KIT 

2MB KIT 


A808091 
A808231 
A808101 

A808231 
A808101 


• 450 4 
4 450 4 

• 995 » 


j MODEL 



LIST 

ATICO 1 


MEMORY 

PART NUMBER 

PRICE 

PRICE I 

V, HP VECTRA SYSTEM J 

VECTRA 

1MB KIT 

D1540A 

• 595 

» 220 

QS/16S: 

2MB KIT 

D1354A 

♦ 1,195 

• 385 


4MB KIT 

D1542A 

•2.495 

1 588 

VECTRA 

2MB KIT 

D1354A 

♦ 1.195 

• 385 

ES/12PC: 





VECTRA 

IMS KIT 

D1640A 

» 595 

• 240 

QS/20S. 

4MB KIT 

D1642A 

•2.495 

* 596 

RS/25PC: 





VECTRA 

2M6 KIT 

Two 021 BOA 

• 650 

» 443 

486PC 

8M8 KIT 

TwoD2151A 

•2.495 

• 1 485 


16MB KIT 



*3993 

1 HP LASER PRINTER k 

LASERJET 

0MB BOARD 



1 79 

II.IID: 

1MB BOARD 

H334438 

• 485 

• 168 


2MB BOARD 

H334448 

* 775 

• 235 


4MB BOARD 

H334458 

*1.450 

» 344 

LASERJET 

0MB BOARD 



• 99 

KP.II: 

1MB BOARD 

H33474B 

• 485 

• 156 


2MB BOARD 

H33475B 

• 890 

• 266 


3M8BOARD 

H334768 


• 359 


4M8 BOARD 

H334778 


♦ m 

, % 

POWER MATE 

4 8MB EXP BRD 


•2,295 

• 962 1 

386SX: 




_ 1 

SILICON GRAPHICS (IRIS SERIES) 

PERSONAL 

4MB KIT 

H4C04A 

• 1,650 

• 688 

40/20/26: 

16MB KIT 

HU9C168 

*7,900 

*281? 

PROFESSIONAL 

4MB KIT 

H4C04B 

• 1.650 

* 68B 

4D/40/50/70/80, 

16 MB KIT 

HU9C168 

•7,900 

*2817 

CS/12 TURB012/16: 




POWER SERIES 

SMB KIT 

K4C08X 

•3,900 

*2,360 

40/120/220/ 





240/280: 





SON ,V 

3/60.3/80.4/80. 

4MB OPTION 

X104C.-G.-H 

• 1.895 

• 625 

SPARC 1: 





4/110 

16MB OPTION 

X1160 

♦7.700 

*2,386 

SPARC 4/60. 

16MB OPTION 

X116H 

•5.600 

*2 783 

4/330.4/370 





4/330.4/370 

SMB OPTION 

X108E 

*7.700 

• 1.237 

TOSHIBA PORTABLE / LAPTOP 

T1000SE 

1MB CARO 

PC14-PA8311U 


• 489 


2MB CARO 

PC14-PAB312U 

• 1,199 

• 788 

T1600 

7MB BOARD 

PC8-PA8302U 

• 1.190 

» 372 

T3100E 

512KKIT 

PC9-PAB340U 

• 350 

» 154 


2M8KIT 

PC9-PAB341U 

• 1,190 

» 372 

T3100SX 

2MB BOARD 

PC 15-PAB308U 

• 950 

1 388 


4MB BOARD 



*1 676 

T3200 

3MB BOARD 

PC6PA7137U 

• 1,590 

• 537 

T3200SX 

2M8 KIT 

PC12-PA8307U 

• 990 

• 372 


4M8KIT 



*1 540 

T5100 

2MB BOARO 

PC7-PA8301U 

• 1.190 

• 372 

T5200/T8500 

2MB KIT 

PC10PA8304U 

t 950 

» 372 

I ZENITH 

Z2a 

2MB MOOULE 

Z 805-1 

• 1,299 

» 387 

2386/20.25 

1MB MOOULE 

ZA3600 ME 

• 899 

• 146 


2 MB MOOULE 

ZA3600MG 

• 1,299 

• 264 


4MB KIT 

ZA360OMK 

*2,695 

• 684 

2386/33 

IMS MOOULE 

ZA 3800 ME 

• 899 

• 1 46 


4MB KIT 

ZA3800MK 

• 2,695 

• 786 

SUPERSPORT 

1MB KIT 

ZA 180-66 


t 192 

286: 

1MB BOARD 



• 2BB 


1MB EXP CARO 

7PC-16AC 


* 197 


4MB KIT 

ZA18067 


1 678 

SUPERSPORT 

2MB BOARD 

ZA 180-86 


* 564 

386SX 





TURBOSPORT 

1MB KIT 

ZA3034-ME 


1 332 

386: 







PAYMENT TERMS, tin US Funds Only) 

• International Money Order • Wire Transfer (T/T) 

• Certified / Cashier's Check 

• L/C 




TEL: (415) 680-8271 

FAX: (415)680-1408 

TEU 


ATICO 

1130 Burnett Ava, Suite H 
Concord, CA 94520 USA 
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WHAT’S NEW 


INTERNATIONAL 


Turn Your IBM PC 
into a Digital 
Multimeter 

T he Digital Multimeter 
Virtual Instrument Prod¬ 
uct (DMM-VIP) uses the 
datastorage, intelligence, and 
graphics capability of your 
IBM PC with a plug-in card 
and software to reproduce the 
functions of a digital mul¬ 
timeter, data logger, and 
chan recorder. 

The screen display re¬ 
creates a multimeter front 
panel complete with range- 
selector switches and push but¬ 
tons, which you operate using 
a mouse to select volts, am¬ 
peres, ohms, decibels, or ca- 
pacita nee meas u reme nts * 

The DMM-VIP can mea¬ 
sure AC or DC voltages up to 
300 V with four selectable 
ranges. Thermally operated 
self-resetting fuses protect 
all ranges against overload. 
Calibration data is held in 
EE PROM, so you can recali¬ 
brate the card at any time. 

Below the digital mul¬ 
timeter display, the chart re¬ 
corder emulation section of 
the screen shows you buttons to 
start and stop the recorder, 
zero the readings, and select a 
sample rate. Another display 
area shows you the analog 
trace. Once the DMM-VIP is 
started, you can log ail data to 
disk and display it graphical¬ 
ly on the screen. You can re¬ 
call recorded information 
and connect a dot-matrix 
printer for a continuous hard¬ 
copy printout. 

Blue Chip Technology 
also offers external scanning 
units that let you use up to 32 
channels. You can set up each 
channel via the DMM display 
for different functions and 
ranges. The chart recorder 
can also use the channels to 
display the values and log the 
readings to disk at intervals 
of up to 25 per second. 




i-ris*—i—ts* l.i j 
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When you use Blue Chip Technology’s DMM-VIP card 
and software with your IBM PC, it reproduces the functions 
of a digital multimeter , data logger, and chart recorder , 


The DMM-VIP package 
includes the card, test leads, 
operating software, and cali¬ 
bration software. 

Price: £399. 

Contact: Blue Chip Technol¬ 
ogy, Hawarden Industrial 
Park, Manor Lane, Deeside, 
Clwyd CH5 3PP, UK, 44-244- 
520222; fax 44-244-531043. 
Inquiry 1339. 


Internal Modem 
Cards 

D owty Information Sys¬ 
tems* new Quattro PC 
Half Card modem incorpo¬ 
rates V.42 and MNP level 5 
error correction, while the 
new Mayzc 96 PC full-length 
modem card includes V32, 
the latest in high-speed trans¬ 
mission standards. 

The Quattro PC Half Card 
offers V,22bis, V.22, V.23, 
V.2I, Bell 212A, and Bell 


103 asynchronous operation 
for use over the dial-up tele¬ 
phone network and has been 
designed to complement its 
sister product, the Quattro PS 
(for use with Micro Channel 
architecture computers). The 
modem's fully automatic op¬ 
eration includes auto-dialing, 
auto-answering, auto-speed 
detection, and constant speed 
interface. The Quattro PC 
Half Card is ideal for use in 
portable computers or in ap¬ 
plications where space is at 
a premium. 

The Mayze 96 PC provides 
data transmission at 9600 bps 
over dial-up links. In asyn¬ 
chronous mode, you can set the 
card to 19,200 bps or 38,400 
bps, taking full advantage of 
its V.42 and MNP level 5 
error correction and data com¬ 
pression capabilities. The in¬ 
terface to the PC is CGM1/ 
COM2 compatible for asyn¬ 
chronous communications and 
D-Sync compatible for syn¬ 
chronous use. The D-Sync in¬ 
terface offers auto-dialing 
from within the synchronous 
packages and is supported by 


over 20 communication pack¬ 
ages for protocols such as IBM 
3270/5250, ICL C03, Hon¬ 
eywell VIP 2200, and Unisys 
UTS20, and for file transfer. 
Price: £595 for the Quattro 
PC Half Card; £1195 for the 
Mayze 96 PC. 

Contact: Dowty Information 
Systems Ltd., Mayze House, 
Westmead, Swindon, Wilt¬ 
shire SN5 7YT, UK, 44-793- 
511789; fax 44-793-511683. 
Inquiry 1340. 


An Architectural 

Library 

for RoboCAD 

T he Robo-AEC Profes¬ 
sional Application Library 
package is available as an 
add-on, allowing architectural 
engineering and construction 
designers to save even more 
time with RoboCAD (see 
What’s New International, 

July 1990, page 6413-40). 

The package contains over 
720 items designed to help you 
rapidly and accurately create 
building plans, elevations, lay¬ 
outs, and stylish illustrations. 
You can select items from the 
RoboCAD Graphic Library 
and insert them into drawings, 
and you can use the items di¬ 
rectly or modify them for spe¬ 
cial requirements and sizes. 
You can add data, refer¬ 
ence numbers, and suppliers to 
the library items, so you can 
extract schedules, component 
listings, and database reports 
from finished drawings using 
the RoboDATA module, 
which is included with 
RoboCAD, 

Price: £497. 

Contact: Robocom Ltd., 

River Park House, 225 High 
Rd., Wood Green, London 
N22 4HQ, UK, 44-81-881- 
1111; fax 44-81-881-0771. 
Inquiry 1341. 
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Maial Pictures Developed Here. 

No matter what you have in mind, Designer sets a new standard in yPn 


& 


Micrografx Designer 3.0 gives you 
the power to develop it. Your creativity will 
thrive because you'll be drawing on 
the most sophisticated set of design tools 
available. 

Designer 3.0 allows you to explore 
multiple directions quickly and easily. From 
technical drawings and commercial design 
to organization charts and illustrations, your 
thoughts can be realized with unsurpassed 
precision and enhanced visual control. 

And while you've been honing 
your design skills, we've been improving 
our program. Besides on impressive array 
of features that PC Week describes as 
"a complete graphics art studio/ here are 
a few new ways we'll be keeping the 
competition deep in thought: 

N^Jmport and autotrace any 
bitmap image, instantly converting it to a 
crisp vector-based drawing. Autotrace will 
even match color. You can now edit and 
create a new vector-bosed color illustration 
in minutes. 

Designer now comes with over 40 
industry-standard outline typefaces, and 
supports hundreds more from Bitstream 
and URW. Any typeface can be entered and 
manipulated on-screen to create custom 
headlines and logos. 


Micrngrnfx. Inc. 1303 Arapoho, Rktndsaq, IX 75091 ■ {214}234-l 749 (afitonm airfcide af to 
Copyright© 1990, Mkrtyjrdx Inc All rights reserved is n registered ’radenM, unit Mkro^afx Designer, Al 


Bezier curve editing technology. From fast 
manipulation of objects using the reshape 
points tool to the advanced reshape Bezier 
tool for greater control of complex curves. 

{Jt? Layers are perfect for engineers 
and architects who need overlays in their 
drawings. View only the layers you're 
working on minimizing redraw time while 
maximizing drawing speed and visual focus. 

Designer lets you turn anything on 
the screen into a fill pattern. Type, imported 
graphics, and graphics you’ve created. 

All can become custom fills, enriching your 
design with dynamic patterns and textures. 

Designer 3.0 includes a complete 
selection of import and export 
formats so you can easily 
stort sharing graphics 
right away. 



esigner s maximum page size is 
132" x 132". For precision drawing, you 
can set snap grids and rulers as small os 
l/99th of an inch. The zoom tool allows 
you to magnify your drawing to 1 "xl" for 
exacting detail work. 

Using TeleGrafx, Designer can send 
your files via modem to outside service 
bureaus for instant slide processing. Or you 
can create an on-screen presentation using 
SiideShow, which has over 20 transitional 
effects. A high-impact way of getting 
your thoughts across. Both come free with 
Designer 3.0. 

Being the leader in Windows-based 
graphics applications is a continuing process 
of innovation and research. At Micrografx, 
we've succeeded because we've aiso 
learned to listen to the people who use our 
products. We hope you enjoy the new 
Designer 3.0. 

Getting acquainted with Designer 
is easy. Ask for it at your local software 
dealer or through your corporate purchasing 
department. Or, call Micrografx directly at 
1-800-733-3729, extension 5050(U.S.), 
or 3710(Canada) for more information. 


.0 


MICROGRAFX 

is in-Los Angete. PpH, London, Munich, and Copenhogen 

Wknjguk M olfas product are trademarks of their respeciwe owners. 
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PC Upgrades 


WHAT'S NEW 


At the Lowest Prices in EEC 

Lower Transport Cost than from USA 
or Far East, No EEC Import Duly or 
UK tax are charged for EEC orders. 




Memory 

_1 


PS/2 - and all MCA computers. 

♦Very Fast LIM 4.0 * IBM ID * 2 Year 


Warranty * Easy Installation * DOS, 
Unix, Novell or OS/2. 

MCRAM32 - 16/32 - Ok £160 

MCRAM8- with 2 Serial Ports £190 
MCRAM4 - Low cost. Ok £ 130 

1MB SIMM at £48. ie 
MCRAM32 with SMB £544 

2MB IBM compatible memory 

6450604.£110 6450608.£110 

Pis call for items not listed. 

Compaq- Full range of compatible 

memory products. 5 years warranty. 

386/20/25/20E,286E,386S 

Modules same price 

1MB £81 4MB £221 

Boards. Same price for both S&E 

lMB £134 4MB £355 

SLT- 1MB £159 4 MB £680 

For other Compaq Portables pis call. 

Toshiba- 

TIOOOSE + XE 


1MB £211 


2MB £280 

TI200XE 


2MB £144 

3100SX 2MB 

£144 

4MB £412 

T3100E 2MB 

£144 

4MB £412 

T3200SX 2MB 

£144 

4MB £412 

T3200- 


3MB £221 

T5100- 


2MB £144 

T5200& T8500 


2MB £144 


NEW 

*** 


FAX/Modem for Toshiba portables 
BABT Approved. With free software 


_ £Pjs call 

I Hard Disk Drives 

Fujitsu drives.For Compaq and IBM 
1IO/I20/130MB £470 

For 380 and 780 (SCSI) £Call 
Full range of SCSI Interface cards 
for AT and MCA computers. 
Multilingual Word processor £170 


Contact us Today for more detail 

Tel: 372-1917 Fax:625-7649 


Tel codes:071 Tor UK 

and 4471 for Internationa] Calls 

AMDS Ltd. 

36A,Kilburn High Rd 

London UK. Trade Mats :PS2 A OS&bdmg to IBM linn 
ATflT Newell Novel he. Compaq , Compaq 
compotes 


INTERNATIONAL 


Put Your House 
in Order 

H ow can yon evaluate the 
effectiveness of your or¬ 
ganizational structure and 
continuously monitor it and its 
functions without spending 
thousands of hours on data col¬ 
lection and analysis? The 
answer may be The Organiza¬ 
tion Analyst, a management 
tool that lets you quickly and 
decisively determine if you 
are getting the most out of your 
organization, while helping 
you design a more effective 
structure. 

You use The Organization 
Analyst to analyze a company 
or government agency and to 
realign its structure to support 
strategic goals. In addition, 

The Organization Analyst lets 
you design and test complex 
what-if strategies, so you can 
examine the impact of orga¬ 
nizational changes and select 
the optimum choice while 
minimizing the risk of making 
a costly mistake* 

First, your management 
staffers create a profile of the 
people in their departments 
by filling in a form or by 
downloading the employee 
data from a mainframe data¬ 
base. Once you have created 
your database. The Organiza¬ 
tion Analyst creates a dia¬ 
gram of your organization. 
Called a house, this diagram 
graphically displays the report¬ 
ing relationships, spans of 
control, and managerial costs 
within your organization. It 
provides a multidimensional 
view from the top manage¬ 
ment structure down to a single 
job function. You wit! be able 
to determine the composition 
of a manager's staff, the per¬ 
centage of time spent manag¬ 
ing subordinates, and other 
significant time/cost factors. 

The Organization Analyst 
generates printed reports that 
help you make informed de¬ 
cisions. Reports itemize and 
rank activity costs, detail 


employee information, and 
summarize work distribution 
by department or activity. 

These reports will help 
you decide whether and where 
to centralize or decentralize 
specific activities, identify in¬ 
efficient spans of control* 
identify areas where you can 
reduce duplication and frag¬ 
mentation of activities, and 
track logical career paths and 
plan compensation packages 
for your employees. 

The Organization Analyst 
requires an IBM AT with 640K 
bytes of RAM (at least 570K 
bytes of free RAM), DOS 2,0, 
and a 10-MB hard disk drive. 
Price: £10,000. 

Contact; Netmap (UK) Ltd., 

7 Oxendon St. # London SW1 
Y4EE, UK, 44-71-925-2868; 
fax 44-7 L-925-2864. 

Inquiry 1342, 


Manage Image 
Processing 

L ink-View is a set of soft¬ 
ware functions that allow 
existing information systems 
to manage image processing, 
including archiving docu¬ 
ments from scanned images. 

The modular system has 
four main sections, which are 
controlled by a memory-resi¬ 
dent routine that you can dy¬ 
namically load from main 
memory. At the same time, 
each function is connected to 
the driver that interfaces with 
your application. You input 
images from a scanner, which 
digitizes the document and 
transforms it into a file, Link- 
View uses a compression 
technique that compacts the 
image to between 5 percent 
and 20 percent of its original 
size. When viewing images, 
you can enlarge them to four 
levels and scroll them in four 
directions. 
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Special Volume Discounts 
Latest U.S. Versions 
at U.S. Prices 


1333 60th Street 
Brooklyn, N.Y. 11219 
Fax: 718-438-2315 
Telex: 627-30170 or 910-240-3918 


We’ve Made The World Our Business. 


Software 

Word Processors/Editors 
■Ami Professional 

$312 

Lotus Manuscript 

343 

MS Word 5.D 

227 

1 MS Word for Windows 

329 

Murtimate 4 0 

255 

Norton Editor 

49 

Professional Write 

16T 

Saga Professional Editor 

205 

WordPerfect 50 Xenix 1-5 User 

496 

WordPerfect 5.1 

209 

Xywrite III Plus 

213 

Desktop Publishing 

'ABC Flowcharter 

189 

Arts 8 Letters Composer 

240 

Form Filler 

88 

Formtool 

01 

Freedom of Press 

249 

Gem/3 Desktop Publisher 

169 

■Jettorm Design 

276 

’PerFbrm 

107 

Publishers Type Foundry 

389 

■ Softtype 

118 

Ventura Publisher Gold 

549 

"Ventura Pub Gold Windows 

549 

Database & Tools 

Advanced Revelation 

821 

B-iriyve for OS/2 

384 

B-lrieve Single User 

169 

C-lree 

297 

C-tree/H-treo/D-tree Toolkil 

020 

Clarion Professional 

470 

Clipper 5.0 

499 

Dataease 4-2 

435 

Dbase IV 

506 

Dbase IV Developer Version 

882 

‘Dbfast/Windows 

197 

DBXL 

143 

Foxbase Plus 

190 

Foxpro 

471 

Informix 4GL Compiled—DOS 

082 

Oracle Professional 

681 

Oracle Professional for OS/2 

681 

Paradox 

463 

Paradox 386 

619 

Paradox 38fi far OS/2 

499 

PC-File Single User 

76 

Professional File 

191 

‘Pubtech File Organizer 

110 

Q&A 

232 

R-tree 

222 

Phase tor DOS 

481 

Rbase for OS/2 1-3 User 

619 

SCO Foxbase + 206/AT far Xenix 

655 

* Superbase 4 Windows 

309 

III Programmer 

338 

X-frievePlus 

367 

XOL Helaltonal Dfrta Manager 

491 

Spreadsheets 

Lotus 1-2-3 Add in Tool M 3,0 

298 

Lotus 1-2-3 Version 2.01 

324 

Lotus-1-2-3 Version 2 2 

354 

Lotus 1-2-3 Version 3.1 

425 

Lolus L2 3/G tor OS/2 Sid Ed 

521 

■ Microsoft pc Excel 

313 

Microsoft PM Excel tor OS/2 

329 

Quatfro 

94 

Quatlro Pro 

333 

SuperceJc 5 

312 

Integrated Packages 

Enable OA 

437 

Framework III 

458 

Lotus Symphony 2.2 

499 

Microsoft Works 

105 

Sm adware II 

482 

‘Wingz tar PC 

323 

‘MS Windows compatible 



Graphics 

‘Adobe illustrator 
'Adobe Sraamllne 
Autodesk Animator 
‘Charisma 
‘Corel Draw 
‘Designer 
Draw Perfect 
‘Draw Plus 
Freelance Plus 
□em/3 Artline 
Gem/3 Presentation Team 
Grasp 

Harvard Graphics 
Hljsak 

Inset Plus (w/Hijaak) 

Microsoft Chad 
PC Paintbrush Plus 
PiiJtai Plus 

‘POwerpoirrt tar Windows 
Quick! race 
Show Partner FX 

Project Management 

Harvard Total Proj. Mgr 
* Project for Windows 
Project Mgr Workbench Adv, 
Superprojec! Expert 
Superproject Expert/2 Ibr OS/2 
Timeline W/Graphics 

Communications 

Carbon Copy Pius 
Close-Up Customer/Suppi 
‘Crosstalk for Windows 
Crossialfc MK4 
‘ Dynacomm tor Windows 
Net Remote Single/M ulli 
Novell Netware Anywhere 
PC Anywhere III 
PC Anywhere IV 
Procornm Plus 
HaReclion 1+/7+ 

Relay Gold 
Smalltaik/V 206 
Smalltalk^/ PM tor QS/S 
Smartcom III 
Smarterm 240 

Desktop Environments 

Dssqview/Desqvigw 306 
Sidekick Plus 
‘Windows 30 
‘ Windows S/W Dev Toolkil 

Languages & Programming 

Blaise C Tools+/Pqwer Tools+ 

Blaise Pascal Tools I & ll 

Clear+■ C/Glear+ Dhasa 

DSC 111 Library/! 11 Plus 

Interactive Easyftow 

Laltice C Compiler 

Matrix Layoui 

MS Basic/MS C Compiler 

MG Fortran Compiler 

MS Macro Assembler 

MS Quick Ba&lc/Paecal/C 

MS Quick C w/Ouick Assembler 

MS-DOS 33 

MS-DOS 4.01 

Norton Guides 

Qbjnct Professional 

Turbo Assembler 

TLirtao Basic 

Turbo C +4 /Turbo C++ Pro 
Turbo Pascal/Prolog 
Turbo Professional 
Vermonl Views W/Source Cods 
Zortec C++/C++ Developer 


330 

470 

201 

271 

343 

2B1 

201 

139 
303 
109 

140 
209 

07 


215 

224 


449 

4$3 

777 

437 

500 

473 


118 

124/153 

123 

137 

146 

200/412 

244 

07 

109 

65 

315/370 

150 

119 

299 

139 

196 


70/124 

139 

104 

340 

Tools 

110 

132 

120 

167/375 

100 

155 

125 

336 

300 

106 

70 

130 

62 

70 

6S 

119 

110 

73 

9D/145 

109 

102 

723 

159/389 


Computer Aided Design 

Autosketch Enhanced 
Design Cad 3D 
‘ Dralix Cad tor Windows 
Generic CADD Level 3 


Statistics 

CSS Statistical Package 


SPSS tor OS/2 
SPSS PC Plus 
Statgraphics 

Systat W/SygFaph Graphics 

Network Operating Systems 

Novell Advanced Nelware 
Novell ELS l/ELS II 
Novell SFT/Nalwara 306 
PC-MOS 306 6 User 
SCO VP/IX tor Xenix 1-2 User 
SCO VP/IX tor Xenix 3+ Users 
SCO Xenix Qevpi System 206 
SCO Xenix Oevpi System 3B6 
SCO Xenix Qper System 206/306 
VM/3S6 


Network Utilities 

Above Lan 
Back-H Network 
Disk Manage r/N 
Lan Assist 
Lanschdol 
Lens-elect 
Lanshell 
Lansight 
Lanspace 
Lan&pool 
Netback 2.0 
Prim Q Urn 
PS-Prinl 

PS-Prin! (tor ELS II) 
Q-DOS II Network 
Queue It 


Utilities 

386 MAX Professional 
Above Disk 
‘Asymetrix TooEbook 
Check It 
Copy It PC 
Payback Plus 
Gofer 

‘HDC First Apps 
'HDC Wind Express 30 
Headroom 
Hyper Access/5 
Lotus Magellan 
Mace Utilities 1990 Edition 
Manifest 
Move 'Em 

‘Mulliscope Windows Debug 
Norton Adv, Uiili he$ 5,0 
Norton Backup 
Op'Tech* Son 
PC Globe 

PC Kwik Power Pack 
PC Tools Deluxe 
Popdrap Plus 

‘QEMM 306 EMS Manager 
ORAM 286 
Spin rite II 
Super PC-KwIk 
Switch-11 

' Tempo far Windows 

V Cache 

V Feature 


490/115& 

3005/5050 

450 

309 

559 

437 

501 

437 

163 


69 

226 

105 

162 

364 

312 

298 

249 

312 

225 

149 

247 

233 

174 

169 

95 


75 
64 

295 

89 
26 
111 
51 
56 
56 
69 

125 

108 

06 

39 

56 

249 

116 

00 

125 

49 

76 

90 
64 

63 
51 

64 
51 
69 
75 
49 

65 



Personal Information Managers 

$96 

Into Select 

$69 

202 

Instant Recall 

75 

432 

lotus Agenda 

275 

213 

‘Packrat 

249 


Who-Whal-When 

159 


WordPerfect Office PC 

89 

348 

171 

Hardware 


865 

517 

Multifunction Boards 


564 

AST Rampage + 5t2K (PCA or MCA) 

307 

599 

AST Sixpack +/Slxpack 286 

117/195 


Boca Tbphat 120K 

77 


Bocaram PS/2 50/60 (OK) 

117 

1995 

Display Boards 



& VOLUME DISCOUNTS 


F EXPERTISE 

KNOWLEDGEABLE STAFF 



AST VGA Plus 16 bit 183 

Hercules Graphics Station 1MB 679 

Hercules Graphics Station 3MB 980 

Hercules VGA C ard 6 bil 125 

Paradise 0514/A (AT) 639 

Paradise Auto EGA 480 91 

Video? VGA 10241(512K) 251 

Emulation Boards 

AST 5251-11 Enhanced + 509 

□CA IRMA 2 (PCA or MCA) 726 

DGA J RMA 3 Convl (PCA or MCA) 441 

Mega hertz 3270 Laptop Cd 572 

Megahertz 5250 Laptop Cd 572 

Modems 

Prac Penph 12001 nl/E xt 67/80 

U SR Sprtstr 2400 Int/EKI 136/164 

Laser Printers & Accessories 

HP Oeskjel 500 507 

HP LaserJet III 1070 

HP LaserJet HP 1038 

Pacific Data 1MB Mam Exp Bd 139 

Pacific Data 2 MB Mem E *p Bd 199 

Pacific Data 4MS Mem Exp Bd 336 

Pacific Data 25-in-i Can 275 

Pacific Data Headlines Cad 209 

Pacific Data Plotler Cart 252 

Pacific Page Postcript Coni 371 

Network Boards 

3COM Elherlink II (PCA) 240 

3COM Elherlink/MC (MCA) 346 

Megahertz Laptop Elhernet Cd 251 

Novell NE1000A Ether net (RCA) 159 

Novell NE200OA El heme) f PCA) 188 

Novell NE3200 Ethernet (EISA) 969 

Pure Data Laptop Arcnel Cd 375 

SMC 3200 C Bu s master (EISA) 799 

SMC Aclive Hub 8 Port 262 

SMC PC130EArcnet Coax 125 

SMC PC500FS Arcnat Server 295 

SMC PSl 10 Arcnel (MCA) 313 

Torn Conrad Aclive Hub 12 Port 829 

Tom Conrad TR M All 16 Port 686 

WDC Bhercard Plus 16 232 

WDC Ethercatd+/A (MCA) 249 

Hard Oisks/CD ROMs 

Mintscribs 40M9 IDE (28MS) 309 

NEC CDR 72 Ext CD ROM W/lnlfc 861 

NEC CDR &2 (nt CD R OM W/Intfc 791 

Seagate II 320MB ESDI (14.5MS) 1764 

Seagate II 150MB ESDI (16.5MS) 943 

Seagate II 80M B MFM (15MS) 664 

Input Devices & Accessories 

Logitech Senes 9 w/Palnt 93 

MS Mouse w/Paintbrush 113 

MS Mouse w/W in daws 3.0 158 

PC Mouse II w/Pgint 91 

Summasketch 12X12 W/4 Button 370 

Catchword OCR S/W (Scanman) 139 

HP ScanJet Plus W/l nl to 1626 

Logitech Scanman + PCA/MCA 180/230 
ReadRighi OCR S/W I ScanJet) 313 

Mgr. 


To Place your order by telephone, please call Fay Chayne • Inti. Sales 

1 - 718 - 438-6057 

TEHMS: ALL RETURNS REQUIRE PRfOR AUTHORIZATION. 20% RESTOCKING FEE ON RETURNS. ALL PRICES SUBJECT TO CHANGE CALL FOR CURRENT PRICES, PAYMENTS MAY BE MADE 8Y BANK 
CHECK. WIRE TRANSFER, L/C, AMERICAN EXPRESS. MASTER OR VISA CARD {3% HANDLING FEE ON CREDIT CARD ORDERS) GOODS ARE SHIPPED VIA AIR MAIL (RECOMMENDED FOR SMALL 
ORDERS) OR AIR FREIGHT. ADD FREIGHT COSTS TO PREPAYMENT OR GOODS ARE SHIPPED FREIGHT COLLECT. 













WHAT’S NEW 



Add-ln/Add-On 


Af list XII0.15 95 

ATI 8514/Ultra+VEA 1MU 93Q 
Cumulus 386SX for 286 , . 389 

G™fi30O(OEMI.150 

HerculES Graphics Staton . 670 
Intet Aboue Board Plus 512K 379 
Intel Above Board Plus8 2MB 632 
Logitech C9 Serial 69 

Logitech Scawnan . 185 

MethejusUO* . ... .085 

MS Mouse 99 

MS Mouse with Windows 3.0 145 
NEC Graphics Engane-t6 645 

NEC Graphics. Engine-256 965 
Paradise VGA 1D24-512K . 305 

Paradise VGA Plus 16 - 2 \ 5 

Paradise 8514/A AT . .648 

Proaesigner Plus512K . .395 
Summa 8 Pro 12* 18 645 

CAD & Graphics 


Adobe Illustrator Windows , 349 

Autodesk Animator.24 5 

Corel Draw . . 339 

Design CAD 2D/3D . 155/195 


Dr. Halo 1 
Freelance Plus 
GEM/3 Draw Plus . . 
Genera CADD Level 3 
Harvard Graphics 
Showpartner fX 
Xerox Grach 


19 
.339 
.175 
,219 
.315 
.229 
. 195 


Chips £ Memory 

AilU6gradei-Af.R,AST; Appte, 
Compaq, D£C r Epson, NP iBM, 
SiJfeon Ck Sto, Toshiba LOW 
256K/lM0-8On5 1.75/B 

287XL . 229 

287-0/10 190/208 

12/20 230.4270 

8D3B7- 16/ZD . 275/310 

25/33 . , . 395/480 

387SX -16/20 295/329 

SIMM 25S/1MHS&80 16/57 

OTHER CHIPS AND SIMMS CALL 
COMPAQ LIE 2 MB 280 

HP Laser 2MB/4MB 229/359 
IBM 6450605 2/8MB 500/1150 
IBM Mod 70 2MB Upgrade 289 
IBM 4019 1 MB 565 

Toshiba I2G0XE 2Mti 399 
T5200 2/8MB . 225/2000 

Communications 

Carbon Copy Plus 115 

Cios&UpCusTomet 129 

Ctose-Up Support 165 

Crosstalk Marik t* . . .137 

Procpmnn Plus 68 

Smarlenm 240.E95 

Database 

Ask Sam . ..175 

Clanon ftp Developer 450 
Clipper 5.0 ...... .495 

DBase lv .489 

DBase IV Developers Edition 839 
Fpipro Single/LAN . . 469/665 
Oracle Professional 5.1B 705 

Paradox 3,0 ..459 

Pf 3 Protessiorwl File . 209 

Rtoase 3.0 lor DOS . . CALL 
01 Programmer 2 349 

Desktop Publishing 

Pacific Data 2 5sn-0ne . 2B9 

Pacific Page . 529 

Pagemaker 519 

Per :Fprm Debitor 2.0 169 

Uftrascripl Plus ... .265 

Ventura Publrshe# 30 575 

Disk Drives 

WD 40MB IDE 28ms . 295 

Miniscnhe 80MB 19ms .579 
Plus BOMB Hardcara .695 
Quantum 80MB IOE 19ms 540 
Mlcropolis 92 MB 22ms .598 
Conner 100WI8 IDE 16ms 595 
Toshiba 106 MB 22ms .645 
Seagate 155MB 16ms .900 
Conner Z09MB IDE Urns 920 
Maxtor 338MB 16ms 1580 
Maxtor 670MB 16ms 2390 
DTP, Ultrastor cache con triers 
External models available 


7,000 Items 
Not Listed 

Fax or caff for pricing 


Modem/FAX 

Mod&rm all pur tables LOW 
Complete FAX 9600 449 

Etech V.32 MNP 5 Ext, . ,595 
FAX 96£KJ/Modem 2400 2QD 
Hayes 2400B internal 255 

Hayes Ultra % 849 

Hayes V Serfs 9600 m 729 

Hayes V Series SGQQBInt 585 

Intel Connect Coprocessor 525 
C$RBST/V,32/V42 E*t 945 
US» HST/V 32/V 42 hi 885 

Networking 

3COM Etheiriink 2 . LOW 

Dlink Pocket Ethernet 359 
IBM 3270 Connection 400 

IBM 5250 Kd AT . 675 

IBM 5250 KilMC 675 

IBM Multiprotocol 299 

IBM Token ITlftg AT 595 

IBM Token Ring MC 595 

IBM Taken ftrg 16/4 AT 699 

IBM Tukorj Ring 16/4 MC 699 

IRMA 3 449 

Lantashc 1DMB Starter 550 

NE-1000 . 168 

NE-2QQ016-biE 195 

Novell Netware CALL 

Tho&. Conrad Token Ring 369 
iVO Elbemet Plm, . 162 

WD Ethernet Plus l&bit 195 

Operating System 

DfcwjView 2.2/386 75/125 

PC DOS 3.3/4.01 95/115 

IBM OS/2 Standard 1.2 255 

IBM OS/2 Extended 1.2 595 

YM/386 , 159 

Windows 3.0.95 

Programming 

BTrewc Network 389 

MS Basic t)ev 7 I 325 

MS C 6.0 - , 319 

MS fortran. 289 

MS Quic k C w/Assemfaler 139 
Quickpack Proles sjmmI 145 

Smalltalk V 286 125 

Smalltalk V/Pti .319 

SPf/PC ■ - 159 

Turtw C/Ptq Pack 99/169 
Turbo C Tods 92 

Turbo PASCAL 5.0 Pro Pack J69 

Spreadsheet & WP 

AMIPrutefctiunal 319 

Brief. 355 

Displaywnte V . 249 

Fxcri 2 2 310 

Lotus I 2-3 V 2.2/V 3 340/410 
MS Works . 95 

Planperlect 279 

Q 1A 3.0 245 

QuattroPro 279 

Super calc V 319 

Word 5.0 229 

Word fur Windows 315 

Word Perfect 5.1 , 260 

Utilities 

386 Max 5 0 75 

Above Dtsk 59 

Check || 05 

Dusk T«m*aa« Advanced 92 
Fastback Plus 109 

Lap Link Release III 89 

MsteUtftiis 1990 86 

Magellan 135 

Norton Utilities AtNanced 87 
PC Toots Deluxe A. 0 , . . 8? 
Print-Cache . . 10Q 

Qf MM 386 59 

X-Tree Pro Gold , 72 

- We Offer: --- 

Quantity Discounts 
Dealer Discounts 
Cost-plus Purchasing 
Contracts 


PHONE: ( 415 ) 564-7439 
FAX: ( 415 ) 731-0878 

kiteraalionri orders ow specialty - No handhtg charge * VtSA/MC add 2% 
AMEXCO add 3% ■ 15%. r«i&cktng charge for nondelectwe retie-ni * No 
retwris on opened software a Prices are roe USA and uHjea to change 
Products may be USA verams * Phoes in US dollars 

Computer Quick, 210 Utah Street 
San Francisco, CA 94103, USA 


INTERNATIONAL 


Link-View's conversion 
program, called Graphics 
Transformer, provides direct 
import of images previously 
stored in other formats, such 
as AutoCAD, Ventura Publish¬ 
er, and PaintBrush. You can 
create more than 30 file for¬ 
mats from the scanned 
image. 

The Development System 
includes drivers in executable 
format for the supported 
hardware (e.g., scanners, 
printers, and monitors/ 
adapters), as well as the call¬ 
ing routines in C source code. 
All the functions provided 
with the Development System 
interface with LANs that 
permit a remote file re ad/write 
facility (e.g., Novell, Net¬ 
BIOS, and Unix FNS) or allow 
downloading to a local work¬ 
station (e.g., TCP/IP). 

Link-View runs on stan¬ 
dard 8088, 286, and 386 sys¬ 
tems under DOS with any 
programming language that 
has a C or assembly language 
interface. The minimum 
amount of RAM required de¬ 
pends on the application. You 
can print your documents on 
a dot-matrix or laser printer. 
Price: USS900 for one li¬ 
cense; US$150 for the Graph¬ 
ics Transformer. 

Contact: LinKing s.r.L, Via 
della Scienza, 27, 37139 Vero¬ 
na, Italy, 39-45-8510566; fax 
39-45-8510539. 

Inquiry 1343, 


Neural Network 
Development 
for Windows 

he new version of 
Neurun, the neural-net¬ 
work development system 
from Neural Computer Sys¬ 
tems, runs under Microsoft 
Windows 2.0 and 3.0 on the 
IBM PC (see What’s New In¬ 
ternational, May 1990, page 
64IS-74). 

Neurun for Windows has 
an interactive design using 
your mouse or keyboard— 


you just point and click to 
generate networks. You can 
draft, copy, export, or import 
objects and groups of objects 
and produce training or inter¬ 
rogation data from Windows- 
based applications that use 
Dynamic Data Exchange 
(DDE), such as Microsoft Ex¬ 
cel or Superbase, and set up 
links to Neurun for Windows. 
As Neurun processes, it can 
update your application in real 
time, and you can modify the 
data and training parameters 
as it runs. 

Neurun for Windows can 
load network definitions pro¬ 
duced by previous versions. 

It runs with the 80x87 series of 
math coprocessors as well as 
Neural Computer Systems' 
own board. 

You can print or transfer 
network images to desktop 
publishing packages and pro¬ 
duce a textual description of 
the network on demand. 
Neurun lets you copy network 
elements or groups of ele¬ 
ments among different in¬ 
stances for a particular task 
and then include it as pan 
of another network, 

A run-time package is 
available separately. You can 
set up a smart database or 
spreadsheet without the user 
being aware that there’s a 
neural network running. The 
run-time package window 
displays an auto-scaling graph 
of error against time. You 
can update other applications 
with the current error using 
DDE. 

Price: £399. 

Contact: Neural Computer 
Systems Ltd., 79 Olney Rd,, 
Embe r ton, Ol ney, B uc k i ng- 
hamshire MK46 5BU, UK, 44- 
234-713298; fax 44-234- 
240168. 

Inquiry 1344, 
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SAMPLE CONFIGURATIONS 

(excluding carriage and VAT) 


£11924 


Netware Jitfe (Staleof-lh e-art, up to 250 users) 

- PLUS - 

Etonex 436V-25E file server 
25MHI 604S& processor, 32-bit EISA bus 
internal cac he memory 6MB RAM , (optional 32MB) 
1 Gigabyte Hard Disk, 32-bit Ethernet card, 
heavy duty Uninterruptible Pw.gr Supply 


£75 73 


SFT Netware {fault tolerant, up to 100 users) 

-PLUS- 

Etonex 386V/33E file server 
33MHz 00386 processor, 32-bfl FISA bus 
32k cache memory, 4MB RAM (max 32MB), 
600MB Hard Disk, 32-bit Ethernet card, 
heavy duty Uninterruptible Ftower Supply 


£ 5 4 1 a 


Advanced Netware (Up to 1B0 users) 

-— PLUS - 

Etonex 38W/33E fi I e-serwr 
BMhz 00306 processor, 32-bit EISA bus 
32k cache memory, 4MB RAM (max 32MB}, 
300MB Hard Disk, 32-bit Ethernet card 


£ 3 2 O O 


ELS II (Entry level, up to 8 users) 

-PLUS--- 

Etonex 3B6B/2J file-server 
25MHz 00306 processor, 64k cache memory, 
4MB RAM, 200MB Hard Disk, lb-bit Ethernet card. 


£1959 


ELS I (Entry level, up to 4 users) 

- PLUS - 

Etonex 3065X8/16 file-server 
16MHz &0386SX processor, 4MB RAM, 
T0GMB Hard Disk, 16-bit Ethernet card, 


£825 


Etonex 3B65XM slimline Workstation, 1MB RAM, 
Mouse, Ifirblt Ethernet card and boot ROM, 


Elonex 3865XM slimline Workstation, 1MB RAM, 
Mouse, 16-bit Ethernet card and boot ROM. 



For free site installation survey arrdtor subsequent on-site 
support contact Response Computer Maintenance on 
Ofll-%5-3225 (fa* WI-%5-3246). 

All trademarks are acknowledged, Elonex reserves the right 
1o change specifications and prices without notice. All items 
are sold subject to Etonet's terms and conditions d trade. 

NEW LONDON OFFICE 

Eton ex pk, 2 Apsley Way, London NW2 7HF 
-fax 001-452 6422 -- 


SALES 


Tel 081-452 4444 


TECHNICAL SUPPORT 


Tel 081-450 6262 

NORTHERN OFFICE 

Elofiex pic, 7-9 Campus Road, Listerhills Science 
Park, Bradford, West \brkshire BD7 1HR 
-Fax (0274) 307294 ——-— 

Tel (0274) 307226 

- EIRE - 

ER5 Computers, Merchant Court 
24 Merchants Quay, Dublin 8 
-fax 16791720 Tel 1-6797774/5 -- 


JOINT FORCES 

Few companies can match our range 
of Personal Computers and our reputation for professional 

Technical Support. 

Fewer still can also supply such a wide choice 
of powerful File-servers and Workstations running under 

NOVELL'S Netware. 

Only a handful possess the in-house expertise to help you 
get the maximum out of connecting them together. 


- BELGIAN OFFICE - 

Marklech (Benelux) SA Route Provinciate 244, 
Bte ? t B-1301 Wavre (Bfergest, Belgium 
-fax 10-41 45 96 Tel KM1 42 26- 


None offers complete solutions as flexible and 
cost-effective as ours. 



Please send me information about ihe Eton ex product range and services JF/BYTE/11/90 
COMPANY NAME 

























































WHAT’S NEW 


INTERNATIONAL 



Hema designed the TrJTosh transputer expansion board with a 
T425 or T800 transputer and between J and 4 MB of 
additional memory. 


Add a Transputer 
to Your Toshiba 

W hen you add Hema’s 
TrlTosh transputer ex¬ 
pansion board to your To¬ 
shiba computer, you can use 
the computer as a develop¬ 
ment system for transputer 
software. The board is de¬ 
signed for the proprietary To¬ 
shiba modem slot, and it can 
enhance all Toshiba models 
with its T425 or T800 trans¬ 
puter and between 1 and 4 MB 
of additional memory. 

You can write programs in 
Occam and other high-level 
programming languages such 
as Ada, C, Modula-2, or FOR¬ 
TRAN. You can check the 
whole system via a link con¬ 
necting the laptop with the 
target machine and then adjust 


parameters and modify the 
program, edit it, and recom¬ 
pile it. You can document the 


program later because every¬ 
thing is still on your hard 
disk. 


In addition to using the 
board in portable development 
systems, you can use it for 
applications such as CAD, 
auto-routing, fast Fourier 
transforms, and neural net¬ 
works, or as a 32-bit copro¬ 
cessor with a large amount of 
local memory for floating¬ 
point and fixed-point opera¬ 
tions. You can even config¬ 
ure the board as a RAM disk. 
Price: 1999 to 2080 deutsche 
marks with a T425 transputer 
running at 17/20 MHz and 
1 MB of RAM; DM 2563 to 
2859 with a T800 transputer 
running at 20/25 MHz and 
1 MB of RAM. 

Contact: Hema Elektronik- 
Fertigungs-u. Vertriebs 
GmbH, Rontgenstrasse 31, 
7080 Aalen, West Germany, 
49-7361-44031; fax 49-7361- 
44030. 

Inquiry 1345. 


MORE THAN 2000 U.S.VERSION SOFTWARES' TITLE IN EUROPE. 


386 Products 

Languages ... 

Support Utilities.. 

Ada Compilers. 

Ada Utilities. 

APL Language. 

Artificial Intelligence 

Expert Systems. 

LISP Language .. 

Prolog Language.. 

Smalltalk Language. 

Assembly Language. 

BASIC Language 

Compilers & Interpreters ... 
Communications Libraries 
File & Database Managers 
General Function Libraries 

Graphics Libraries. 

Screen Managers.. 

Other Utilities. 

C Language 

Compilers.... 

C++ ... 

Communications Libraries 
File & Database Utilities .... 
General Function Libraries 

Graphics Libraries.. 

Interpreters. 

Lint Utilities.. 

Query & Report Utilities ..... 
Screen Managers.. 

S.S. 

■ Smart Software M- 


Source Code Management 

Other Utilities. 

CASE Tools. 

CICS Products. 

COBOL Language 

Compilers & Interpreters. 

Communications Libraries .... 

File & Database Utilities. 

General Function Libraries.... 

Screen Managers. 

Other Utilities. 

Communications Pgms. 

Contact Mgmt. Software. 

Cross Assemblers. 

Cross Compilers. 

Cross Reference Utilities. 

Database Mgmt.Systems. 

Debuggers. 

Decision Software. 

Desktop Publishing. 

Disassemblers. 

Disk Backup Utilities. 

Disk Utilities. 

DOS Utilities. 

EPROM Programmers. 

File Compression. 

Flowcharting Utilities. 

Forth Language. 

FORTRAN Language 

Compilers. 

File and Database Utilities ... 
General Function Libraries. .. 
Graphics Utilities. 


Other Utilities. 

Graphics Pgms.. 

Help Utilities. 

Hypertext Products. 

Integrated Software. 

Linkers & Librarians.. 

Make Utilities. 

Math & Statistics. 

Memory Management. 

Memory Resident Utilities. 

Menu Utilities. 

Modula-2 Language. 

Mouse Products. 

Networking Utilities. 

Nial Language. 

Operating Systems 

and Utilities. 

Multiple O/S Utilities. 

OS/2 Products. 

Pascal Language 

Compilers. 

General Function Libraries 
Communications Libraries . 

Graphics Libraries. 

Screen Managers. 

Other Utilities. 

Pop-Up Guide Pgms. 

Print Utilities. 

Profilers. 

Program Generators. 

Project Management. 

Prototyping & Demo Pgms 


Relational Databases 

Compilers & Interpreters. I 

Communications Libraries. I 

General Function Libraries.. I 

Screen Managers .. I 

Other Utilities. I 

RPG II Language. I 

Simulators. I 

Sort Utilities... I 

Spreadsheet Utilities. I 

Terminal Emulation. I 

Text Editors .. I 

Text Processing Utilities. I 

Translators. I 

Turbo Pascal Language. I 

Compilers & Interpreters. I 

Communications Libraries. I 

File & Database Managers. I 

General Function Libraries. 

Graphics Libraries. 

Screen Managers. 

Other Utilities. 

UNIX 


Operating Systems. 

Languages... 

File and Database Utilities . 

Shells. 

Text Utilities.. 

Other Products_’. 

Version Control Utilities. 

Virus Security Software. 

Word Processing. 

Other Languages. 

Other Products. 



Hellstr. 10 

CH-8127 Forch Switzerland 
Tel. 01-980 06 37 

Telex: 814 460 (Attn. Smart Software) 
Fax 01-980 38 77 

72IS-48 BYTE- NOVEMBER 1990 


Call and ask for Price List 


Terms: EUROCHEQUE, AMERICAN 
EXPRESS, VISA, MASTERCARD. 

EUROCARD 
All prices in US dollars. 
Prices subject to change without noiioe. 

Hours.8.00 AM-6.00 PM. 
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The HASP Family: 

Software protection 

you can trust. 
Software protection 
you can afford. 


A a’ a software producer, you 
can't market your software 
without protecting it. 
Aladdin Knowledge Systems 
is a leading company in the 
field of software protection; 
during the last five years we 
have enabled thousands of 
software producers in more 
than 30 countries to protect 
their software. 


HASP-3 connects to the 

parallel port of PC/XT/AT and 
PS/2 computers and compatibles* 
HASP-3’s advanced technology prevents 
reverse engineering, making the plug 
virtually un-crackable. 


• Access Password - A unique password 
supplied to the software developer is 
needed in order to access the plug's code. 
The number of available codes and pass¬ 
words is enormous (more than 
256,000 billion!)* 


• The Highest Compatibility - The 

plug is transparent to the operation of the 
computer and the printer. 



• Full Software Support - All 
the software required to link 
HASP-3 to all high-level 
languages - including the most 
sophisticated anti-debugging 
protection and a utility program 
to protect EXE/COM files - 

is supplied*. 

• Daisy-chaining - Several 
plugs can be connected one 
behind the oLher. 

* Automatic Virus Detection 
can be added to the protected 
program. 

* In addition to MS DOS - OS/2, 
SCO XENIX* UNIX, and MS 
WINDOWS versions are 
available on demand. 


MemoHASP Lhe 

last word in software protection* 

In addition to all of H ASP-3’$ 
advantages, MEMOHASP's 496 
bytes of read/write memory enable 
you to: 

* Assign a unique code to every 
software user* 

* Control access to different software 
modules or different software 
packages. 

* Distribute demos which can be 
activated only a certain number of 
times* 

* Rent or lease software. 

* Save passwords or other sensitive 
information. 

Most important of all: all the above 
operations are performed on the 
PC without any special 
programming equipment! 

* There is no Battery in the Plugs! 

For further information contact us at 
our new address: 

LADD1N 

KNOWLEDGE 
SYSTEMS LTD. 


15 Beil Oved St., Tel-Aviv. Israel 
P.O.Bok: 11141 Tel Aviv 61110 
Tel: 972-3-5375795 
Fax: 972-3-5375796 



Italy Partner Data S.r.l., Via G. Prati. N.4. 20145 Miiano. Phone: (02) 331 01709, Fax: (02) 347 564 ■ Greece Unibrain Ltd., Bousgou 2, Pedio Aeros. 
Athens 114 73, Phone: (1) 646 5195, Fax: (1) 642 3648 ■ France Logidaia Inll.. Boile posiale no. 2 Poblier 74500, Evian..Phone: 50707375, Fax: 
50753144 ■ The Netherlands Akkertnans International B.V., Spoorstraat 64, Noth 6361 XZ, Phone: (045) 241 444, Fax: (045) 245 515 ■ Spain Acu 
Informatics. Santalo 120, 08021 Barcelona. Phone: (3) 2095344, Fax: (3) 2015169 ■ West Germany CSS GmbH, Am Weslbahnhof 2, D 4300 Essen 1 
Phone: (0201) 707 041/42 Fax: (0201) 748 644 ■ Denmark SC Metric a/s Skodsborgvej 305, DK-2850 Nacrum, Tel: (2) 804200, Fax: (2) 804131 
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WHAT S NEW 


INTERNATIONAL 



Test Your 
Ethernet Wiring 

he El00 wiring tester 
for 10-Mbps Ethernet 10 
Base T LANs has four trans¬ 
mission and four reception in¬ 
terfaces that are user-selecta¬ 
ble for International Standards 
Organization 8877 twisted 
outlets and Ethernet 15 
connectors. 

The El00 certifies that 
shielded or unshielded twisted¬ 
pair cabling in your network 
can transmit data at 10 Mbps 
without errors and identifies 
faulty components. It checks 
the ability of the wire to han¬ 
dle 10 Base T and 16-Mb 
token-ring LANs at 5 and 10 
MHz in the 0- to 36-decibel 
range and measures near-end 
crosstalk in the 0- to 36-dB 
range. It also tests and identi¬ 
fies malfunctioning active net¬ 
work components such as in¬ 
terface cards, hubs, and 
concentrators during and 
after installation. 

The EKX) can perform all 
data transmission tests with 
100 percent Ethernet load or 
with low traffic for live net¬ 
work tests . The front diag¬ 
nostics panel indicates any 
errors. 

To check the quality of 
transmission between two net¬ 
work points from one central 
location, you loop back the 
data by placing loop-back 
plugs at the Information Out- 
let(s) or through the hub or 
concentrator. From the wiring 
closet, you can successively 
check each wiring run directly 
from the punch block or 
patch panel, or through a hub 
or concentrator. 

To check the transmission 
quality between two remote 
concentrators, you can use 
one E100 as a transmitter and 
a second one as a receiver. 

You can also follow this proce¬ 
dure to test link segments as 


well as to test and troubleshoot 
network components. 

Price: About 30,000 French 
francs. 

Contact: ExperData, 14 rue 
de Silly, 92100 Boulogne, 
France, 33-1-46-03-48-54; 
fax 33-1-48-25-69-15. 

Inquiry 1346. 


Develop GKS- 
Based Business 
Graphics 

I f you use VAX/VMS, 
Unix, or DOS, you can de¬ 
velop business graphics in C 


I f you are concerned about 
the environment, now you 
can begin to tackle the prob¬ 
lem in your own office with a 
range of computer products 
made from recycled materi¬ 
al. The products include 
computer listing paper, laser 
paper, continuous labels, 
pads, envelopes, copier 
paper, dividers, stationery, 


or FORTRAN 77 more effi¬ 
ciently and at a faster rate 
with Business Graphics Utility 
(B-GUL), a Graphical Kernel 
System (GKS)-based graphics 
package from Scientific Soft¬ 
ware, B-GUL provides a li¬ 
brary of routines for display¬ 
ing application data as 
sophisticated graphs, bar 
charts, pie charts, and tables. 
You can display results as in¬ 
dividual graphs or tables and 
combine them to form com¬ 
posite images. 

B-GUL provides scaling 
and ax is-general ion routines. 
The package can handle 
many types of data, including 


files, storage boxes, binders, 
suspension files, and even 
a printer-ribbon reinking 
service. 

Contact: Green Office Sup- 
plies, Geochem House, 
Chester St., Saltney, Ches¬ 
ter CH4 8RD, UK, 44- 
244-680782; fax 44-244- 
680783, 

Inquiry 1348. 


regular and random daily 
samples as well as incomplete 
datasets. For example, 

B-GUL can automatically 
select a suitable scale by scan¬ 
ning the new data set, gener¬ 
ate appropriate axis tick 
marks, and construct the as¬ 
sociated axis labeling. 

You can control plot layout 
with easy-to-use composition 
routines and adjust plot ap¬ 
pearance via optional setup 
calls. B-GUL lets you pro¬ 
duce a wide range of plot styles 
from draft-quality high-vot- 
ume output to limited-edition 
presentation-quality images. 

To enhance the presenta¬ 
tion graphics capabilities of 
B-GUL, a range of supple¬ 
mentary fonts is provided to 
complement those of the un¬ 
derlying GKS, including 
monospaced fonts, flood- 
filled fonts, and vector fonts 
constructed from curves. 

Pie chart features let you 
control start angles, one or 
more exploded sectors, data 
for up to 20 sectors, and labels 
adjacent to sectors or col¬ 
umned with adjustments to 
prevent overlap. Bar chart 
features give you simple, 
grouped, or stacked formal; 
discrete, adjacent, or overlap¬ 
ping styles; an unlimited 
number of bars or groups; 
horizontal or vertical orienta¬ 
tion; control of space between 
bars; raw or perccntagcd 
data; negative values; and col¬ 
ored background, grid lines, 
or markers. 

High-low-open-close fea¬ 
tures give you support for fi¬ 
nancial data, an unlimited 
number of data sets, choice of 
Line style, automatic data 
scaling, automatic axis label 
generation, support for miss¬ 
ing data values, colored back¬ 
ground, grid from lines or 
markers, comprehensive axis 
capabilities, date axis labels, 
and axis Label prefix and 
suffix. 

B-GUL’s table features 
include tabular display of 



Computer Products 
from Recycled Material 
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LOGIDATA 

TECHNOLOGY 

LOGIDATA was founded in 1985 as a fully dedicated Hayes 
compatible modem manufacturer and exporter. Well-established 
technologies and experience gained from the competitive 
modem market have been put into the development of our 
modems. With its ample source of indigeneous R&D, we are able 
to cope up with our present market strategy, updated higher 
quality standards and offers you the most consistent level of 
service in order to achieve the management objectives. So 
before you look for a modem supplier, call on us now! 


LOGIDATA 

TECHNOLOGY 


LOGIDATA TECHNOLOGY. INC. 

15. LANE 768, PA-TEH RD, SEC. *. 
TAiPSt 10566 TAIWAN ROC. 

FAX: 886.2-782 0305 
PHONE: 886-2-782-0002 


intelligent MODEM LD-2400C 

Full series of 2400bps modem available 


Intelligent MODEM LD-2400H 
Full series of 2400bps modem available 
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WHAT’S NEW 


INTERNATIONAL 


WHY THE HM 
1990 CENSUS 
IS COUNTING" 
ON VIKING mi 


DATft ENTRY 


When the U S. Census is taken 
in 1990, data will be key- 
entered with Viking software. 
About 106 million households 
will be asked as many as 60 

a uestions per person. Viking 
tela Entry (VDE) system will 
be used to record responses. 
VDE software was selected 
because it is*. , 

• Very efficient; far exceeding 
Census Bureau specifications. 
• High-speed data entry; maxi¬ 
mizing operator productivity. 

■ Error-sensitive; increasing 
accuracy, reducing costly 
reruns and delays. 

• Easy to leam; virtually 
eliminating operator training 
time. 


These are just a few qualities 
you'll leam to count on from 
all Viking products; Forms 
Manager (VFM), Data Manager 
(VDM), Control System (VCS), 
as well as VDE. Now available 
in a new Version 3.0 release on 
multiple computer platforms. 

Viking Software Services, Inc. 

4608 East 67th Street, Suite 100 
Tulsa, OK 74136-4959, USA. 
PHONE: (916) 491-6144; 

FAX: (916) 494-2701. 

Or contact our agent: 

U.K. — +44 81 874 6404 
Spain — +341 733 43 48 
Hong Kong — + 852 797 9823 



numeric data, row or column 
layout, choice of numeric for¬ 
mat, automatic fit to avail¬ 
able space, and colored back¬ 
ground and dividing lines. 
Price: £330 to £1000. 
Contact: Scientific Software 
Ltd, , Rose Industrial Estate, 
54 Marlow Bottom, Marlow, 
Buckinghamshire SL7 3ND, 
UK, 44-628-890011; fax 44- 
628-890012. 

Inquiry 1347. 


Compex for Image 
Management 

Y ou can use the Compex 
500 and 100 image 
compress ion/expan s ion 
boards for applications such as 
security systems, identity 
cards, image libraries, law en¬ 
forcement, broadcasting, and 
medical imaging. The boards 
are a digital-signal-process- 
mg (DSP) and program-devel¬ 
opment system for the IBM 
AT that provides rapid storage, 
manipulation, retrieval, re¬ 
production, and transmission 
of photographs. 

The Compex 500 can ex¬ 
pand photographs through dif¬ 
ferent bit-per-pixel relations. 
The board can also measure 
each photograph and com¬ 
press it according to its optimal 
compression ratio. 

After scanning, the Com¬ 
pex 500 scales down the large 
image and displays it in its 
entirety on the screen. You can 
then select any section of the 
image to be displayed as an 
image within itself, with full 
on- sc reen resol tit ion. 

Its compression facilities 
allow the Compex 500 to mul¬ 
tiply the storage capacity of 
your 80-MB hard disk from 
200 images to more than 
4000 photographs. Image 
transmission time, which 
usually takes over 5 minutes, 
is reduced to under 17 sec¬ 
onds with a 9600-bps modem, 
according to the company. 


The Compex 100 uses one 
27-MHz version of the 56000 
Motorola DSP, and the 
Model 500 uses two of them in 
a parallel-processing archi¬ 
tecture that lets the boards 
transfer 2.4 MB of data per 
second and process 27 MIPS. 

A 24-bit-per-pixe I color 
image that is 512 by 480 pixels 
can be expanded in less than 
2 seconds by the Model 500 
and in less than 4 seconds by 
the Model 100. 

The Compex 500 and 100 
come with a VGA Visual 
Model that works with most 
8-bit graphics boards. During 
image expansion, the Visual 
Model emulates and retains all 
the colors. It also keeps the 
details of the picture and lets 
you display several images on 
one monitor simultaneously, 
including color and black and 
white. 

The Compex software in¬ 
cludes DEMG.RAT, a demon¬ 
stration program that pro¬ 
vides the basic functions and 
illustrates the benefits of the 
board; CGMPDEMO.C, soft¬ 
ware examples that demon¬ 
strate how to use the higher- 
level software library 
interface so you can modify 
them according to your envi¬ 
ronment; CHKCOMP.EXE, a 
diagnostic utility for the 
Compex 500; LCOMP- 
EXH.L1B, a programmer's 
high-level library tool that con¬ 
tains callable routines for in¬ 
tegrating the Compex 500 with 
your graphics board; and 
LCOMPEXL.LIB, a program¬ 
mer's low-level library tool 
that contains callable routines 
for integrating the Compex 
500 with your applications. 

The Compex 500 and 100 
require an IBM AT with 64GK 
bytes of RAM and DOS 3.0. 
Price: US$3500 for the Com¬ 
pex500; US$1695 for the 
Compex 100. 

Contact: Optibase Systems 
Ltd., P.O, Box 1785, Ramat, 
Hasharon, 47242 Israel, 972- 
52-557039; fax 972-52- 
555042. 

Inquiry 1349. 


* Universal Storage Upgrades * 

* Parallel Disk Arrays (RAID Systems) * 

* Single and Double Drive Enclosures * 



— 5U Rack — 6 Drives —7 GByte Capacity —■ 

From low-cost 3.5” hard disk add-ons for PCs to high performance 
parallel RAID systems for fileservers (Sun, DEC, PC) as illustrated. 
We can provide enclosures, drives or complete systems. 

We offer a range of Storage Add-On systems which are unbeatable 
for reliability, quality and flexibility at competitive prices. Contact us 
for details of systems such as the low-cost XSA series specially 
designed for Sun users with options including SCSI Hard disk, 
CD-ROM and Exabyte tape. 

For further information, contact Caro! Wilmot at> 


Costgold Research Ltd 

61, Green End Road, Cambridge CB4 1RU England 
Tel: +44 (□) 223 425734 (Fax available) 
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IF YOU HAD KNOWN 
THIS BEFORE... 


You probably would have saved yourself some 
frustrating experiences. As an enthusiastic PC 
user you are familiar with the importance of 
backing up your valuable data. Or the potential 
disaster if you don't. You are also aware of the 
cost of a fast and reliable tapestreamer device. 
However, switching your backup floppies gets 
to be a time-consuming and boring activity. 
You can stop bothering: 

Now there is TapeXchange. 

The first and only portable tapestreamer for 
everyone. That's because of its unprecedented 
and unique way of backing up. 

TapeXchange simply connects to your parallel 
printer port. Through an ordinary printer 
cable! 

So it can be shared 
conveniently among 
yourself and your 
colleagues. Widiout 
the additional costs 
of controller boards. 

There's an easy way to 
prove a cost effective 
investment. 


Speed and reliability. 

TapeXchange gives you the speed and reliability 
you may expect from any professional tape- 
streamer brand. That goes for the software too. 
It's free and anyone can work with it. But it 
offers all the features for selective or incremental 
backups. Up to 60 Megabytes. Within 6 minutes 
you can save 20 Megabytes on a tape. Low cost, 
but reliable tapes, compatible with the famous 
Teac tapedrive. An industry standard, not only 
used by TapeXchange but numerous other 
manufacturers. 

With TapeXchange you will avoid the cost 
of controllers. 

And the efforts to make them work as well: 

No interrupt conflicts, 
no selecting of DMA 
channels, TapeXchange 
is absolutely hassle-free. 
Moreover, you save a 
valuable expansion 
slot. Does this remind 
you of the invention 
of the wheel? You can 
convince yourself. .. 



IF YOU HAD KNOWN THIS BEFORE... 


Phone today: 

For further information on TapeXchange, 
or to place an order with 
14 days money back guarantee. 


TapeXchange 60 Mb comes equipped with: • Tapedrive: TEAC MT series. * One tape: TEAC CT600. 

• Parallel cable. • Built-in power supply: 110/230 V. • Warranty: 1 year on materials and labour. 

• Free menu driven software. • Manuals. 

TapeXchange is a Trademark of Interpreter Tape Backup Systems Inc. Other products are trademarks of then: respective holders. 

©omputer ©onnections 

Computer Connections Internationa] BV, Trcubsiraat 15, 2288 EG RijswJjk.The Netherlands Telephone 31 70 3907051, Fax 31 70 3999039- 
Gompuier Connections Deutschland GmbH, Breitsch eider Weg 121 ,4030 Ratingcn-Lintorf, Deutschland, TeJefon 02102 32070, Fax 02102 37692. 

Solutions 

Solutions. Prospect House, 20 High Street, Westerham, Kent TNI6 JRG, United Kingdom. Telephone 0959 61204, Fast 0959 64422, 
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WHAT’S NEW 


INTERNATIONAL 



Alt three Runtop LAN stations come with microprocessors , 
DRAM, a graphics adapter, an ARCnet or Ethernet adapter , 
two serial ports, one parallel port t and an IBM AT-bus 
IDE floppy or hard disk drive controller. 


Stations for ARCnet 
and Ethernet LANs 

R untop offers three Net¬ 
Ware-compatible LAN 
stations, called the LS2121, 
LS2122, and LS325L All the 
stations come with two serial 
ports, one parallel port, and 
an IBM AT-bus Intelligent 
Drive Electronics controller 
for a floppy disk drive or a 
hard disk drive. 

The Runnet LAN Station 
LS2121 comes with a 12-MHz 
286 microprocessor, 1 MB of 
DRAM (expandable to 4 MB), 
a Hercules graphics adapter, 
an ARCnet adapter with a BNC 
connector for coaxial bus or 
star topology, and a phone jack 
for twisted-pair bus or star 
topology, 

The Runnet LAN Station 


LS2122 comes with a 12-MHz 
286 microprocessor, 1 MB of 
DRAM (expandable to 4 MB), 
a VGA display interface with 
a resolution of 800 by 600 
pixels, an Ethernet interface 
with a BNC connector for co¬ 
axial bus topology, and a 
TCP/IP driver kit 
The Runnet LAN Station 
LS3251 comes with a 25-MHz 


386 microprocessor, 2 MB of 
DRAM (expandable to 8 MB), 
a VGA display interface with 
a resolution of 1024 by 768 
pixels, an Ethernet interface 
with a BNC connector for co¬ 
axial bus topology, and a 
TCP/IP driver kit. 

Price: US$670 for the 
LS2121; US$970 for 
the LS2122; US$2100 


for the LS3251. 

Contact: Runtop, Inc., 2 Al¬ 
ley 27, Lane 59, Sec. 5, Nan¬ 
king East Rd., Taipei 10571, 
Taiwan, R.O.C., 886-2-766- 
4775; fax 886-2-766-8072, 
Inquiry 1350. 


Ticket Management 
Software 

I f you work at an entertain¬ 
ment, cultural, or sports fa¬ 
cility and would like some 
help with ticket management, 
you should look into Ticket- 
Pass, Sofrig’s computer-inte¬ 
grated ticketing system that 
uses an IBM AT interfaced to a 
central minicomputer. The 
system simultaneously man¬ 
ages advance seat reserva¬ 
tions, phone reservations, on¬ 
site ticket sales, season 


YOU CANNOT HELP BUT LOVE IT! 

"386 MINI WORK STATION" 
"54MHz MOTHERBOARD" 

^ S-5386 CH33 Baby AT Motherboard 
25/33 MHz O Wait State (C&T) 

54MHz Landmark CPU Speed Test. 
32K/64K/ 12SK CACHE Memory OptionaI. 
* STAR-386 SYSTEM 

‘S-5386A25 386 25MHz Mainboard 
W/80386-20 CPU (ACC). 

•W/1MB DRAM W/Legal BIOS. 

O Wait State. 

'FDD Controller Card. 

•Monochrome Graphic W/Printer Card. 
'101/102 Key Keyboard. 

‘SC-llO Case 
(L)43 X (W)41.5 X (H)10cm. 

- 200W Power Supply. 




SUN'S ELECTRONICS CO., LTD. 
INTERNATIONAL ORANGE COMPUTER CGRP., 

HEAD 0FF1CEjWQ. 7, Lane 10, Sec. 3, Shu-ang Shyr Road. 
Panchiao, Taipei. Taiwan, ROC, 

TU: (02)2525995 

TELEX;33263 SUNS FAX:886£ 2511438 


BRANCH 0FFICE;N0,2-1, Lane 12, Sec, 3, Hsifi Sheng S. Road. 
Taipei, Taiwan, R.Q.C. 

TEU0213512427-3918503 
please contact us if myihing we can cfo Jot you. 
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Networl 


mould be. 


fordable. 


Easy Network, $199 Complete 
* Includes 2 standard networking cards, cable and networking software. It allows concurrent 
sharing of software, data tiles and printer and supports multi-user software file and record locking. 

■ Easy 10-minute installation and uses standard DOS commands. 

■ Networks IBM compatibles; PC, XT, AT/286. 386.486 or PS; 2 MCA. 

Easy Network Workstatio n, $699 Complete 
* Includes 286 diskless Workstation, and EasyNetwork siandard starter package; 2 
network cards, cable and networking software. Workstation includes 10 MHz 80286, 

1024 Kb RAM, 101 Keyboard, Parallel Port, monochrome monitor 
* Attractive, compact, 9"x9"x3" size, small footprint with no fan noise. 


Sarisfaction Guaranteed 

'1 love the product and can never 
say enough about von folks..The bottom 
line is vour network works and has solved a 
problem I have been working on for live years. 

Many thanks.' Allen C. Cowling, Private Investigation 
Agency, Jackson, MS. 

One of thousands of satisfied customers worldwide. 

24 months replacement warranty on componentry. 

Free expert technical phone support. 30-Day money back guarantee. 


All-inclusive plug-in package to add additional workstations to any existing 
IBM compatible XT, AT 286, 386,486 or PS/2 computer 
» Network options: PS/2 MCA. ARCnet, Ethernet. 

Optionally available VGA color monitor. 

Options 

Zero-slot version tor laptops etc., with no free slots 
* PS 2 version for IBM PS/2 microchahfiel computers. 

* A RC ne i version, k>w -cost. Iiig li speed 2,5 Mb see transfer. 

* Ethernet version highest performance 10 Mb/sec transfer. 

Ouislanding Performance 

* Data throughput exceeds all comparable popular networks. 
• Less memory requirement than other networks, from 40 Kb 
in Host and 8Kb in Workstation. 

* Non-dedicated Host or Server, unlike most networks you retain 
use of your Host Computer while serv ing the network. 


Circle 428 on Reader Service Card 
(RESELLERS: 429) 


Phone Sales; 1-800-833-3897 
Domestic Reseller. VAR anil International Distributor inquirers welcome. 
International; 602-951-8503 Technical: 602-951-8813 FAX: 602-951-8544 
7721 East Gray Road, Suite 101* Scottsdale, Arizona 85260 


EasyNetwork 
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USE YOUR PC’S MORE 
EFFECTIVELY! 



• Extend the distance between Keyboard/Monitor 


and CPU up to 600 feet with: . 

Extender 

• Connect 2 or 3 Keyboards and Monitors to 

i cpu with: 

• Control 2 to 96 PC Rle Servers with a single 
Keyboard and Monitor with: 

COMMANDER 

• Boot up your PC by phone with: 

1 PhoneBoot 

• Reboot your PC Rle Servers by phone with: 

REBOOT 

These Quality Products from CYBEX are guaranteed 
to your satisfaction, or your money beck. 

Cybex Corporation 

2800H Sob Waloca Ave. • Huntsvie. AL 35005 
(205] 534-0011 • FAX (205) 534-0010 


Conversion Tools 
for Fortran Programmers 

■ FOR_STRUCT 

Transforms spaghetti FORTRAN into fully structured 
code, with or without VAX and FORTRAN-90 
extensions! GOTO and IF-GOTOs are replaced with 
1F-THEN-ELSE, DG-WHILE and DO-ENDDOs, while 
retaining programming logic. Code is not duplicated, 
dead segments can be removed and different style 
options are offered. Fully compatible with FOR_G. 

■ FOR-C™ 

Converts standard FORTRAN and many VAX 
extensions (e*g. structures) into ANSI C. 

Produces extremely readable and maintainable C 
code, with excellent I/O and character translations. 
FGR_C also utilizes a C-style preprocessor and C 
prototypes, and includes source to extensive runtime 
libraries. New version 3.1 now shipping. 

■ Call for more information 

and combined product discounts! 

COBALT BLUE 

2940 Union Avenue, Suite C 
San Jose, CA 95124, USA 

TEL(408) 723-0474, 

FAX(40a) 377-7648 


WHAT'S NEW 


INTERNATIONAL 


tickets, and special tickets* 

TicketPass also gives you 
control over seating plans at 
several levels, with at Location 
of numbered or unnumbered 
seats. You can set aside a 
group of seats for specific pur¬ 
poses and block out certain 
seats. The terminal unit gives 
you a graphical display of the 
seating plan with zoom facili¬ 
ties on chosen groups of seats 
and the ability to select seats 
with a mouse. 

The system lets you record 
event and performance details 
for up to three seasons, with 
management of different seat¬ 
ing plans in the same hall, 
different price structures, and 
cash-box control. You also 
get deadline control for book¬ 
ing confirmation, series pro¬ 
cessing of orders for the same 
performance, and local 
memory for security purposes. 

You can keep track of cus¬ 
tomer information {i.e.* name, 
address, accounting informa¬ 
tion, and statistical and histori¬ 
cal data), orders for one or 
more events, packages for pro¬ 
grams and services, and sin¬ 
gle customers or lists of 
clients* 

TicketPass requires an 
IBM AT with 640K bytes of 
RAM and DOS, and a mini¬ 
computer. You can choose 
from the following configu¬ 
rations: a stand-alone terminal 
with reduced functions, sev¬ 
eral terminals in the same hall 
connected to a central unit, 
or several terminals in several 
halls connected to a central 
unit. All the configurations 
can be linked through a net¬ 
work. You can complete your 
box-office configuration with 
a ticket printer, an additional 
color screen, a credit-card 
reader, a check printer, and a 
printer for reports, customer 
files and subscriptions, mail¬ 
ing forms, and seating plans. 
Price; 25,000 to 35,000 
French francs for the worksta¬ 
tion software; 250,000 to 
390,000 FF for the host 
software. 


Contact; Sofrig S.A., 17 rue 
du Chemin de Fer, 93500 Pan- 
tin, France, 33-1-48-91-00- 
99; fax 33-1-48-91-06-01, 
Inquiry 1351. 


An E-Mail Gateway 
for InBox Plus 

M aiULink SMTP is an 
E-mail gateway that pro¬ 
vides enterprise-wide com¬ 
munications between Unix 
Mail and InBox Plus, an E- 
mail system that runs on the 
IBM PC and Macintosh (see 
What's New International, 

July 1990, page 64IS-27). 

By using the simple mail- 
transfer protocol, the standard 
mail protocol for TCP/IP net¬ 
works, Mail*Link SMTP pro¬ 
vides seamless peer-to-peer 
connections between InBox 
Plus and other networks that 
support SMTP, including most 
Unix machines, IBM 
PROFS, DEC VMSmail, All- 
in-1, Data General AOS/VS 
mail, and Hewlett-Packard 
DeskMate. 

InBox Plus and Unix Mail 
users running Mail*Link 
SMTP can send messages to 
each other immediately, 
without learning new com¬ 
mands or altering their mes¬ 
sages* The flexible accessing 
capabilities of InBox Plus let 
you include Unix Mail ad¬ 
dresses in distribution lists and 
persona] address books. 

MaiI*Link SMTP is avail¬ 
able in two-, 10-, 50-, and 
100-user gateway licenses. 
Price; £275 for two users; 

£995 for 10 users; £2995 for 
50 users; £4995 for 100 
users. 

Contact; Sun Microsystems 
Europe Ltd*, Bagshot Manor, 
Green Lane, Bagshot, Surrey 
GU19 5NL, UK, 44-276- 
51440; fax 44-276-51287. 
Inquiry 1352. 


72LS-56 BYTE 1 NOVEMBER 1990 Circle 414 on Reader Service Card 



















ASSEMBLERS 


Tcwlbook 

£299.00 

386 ASM Link & Locate 

£550,00 

Trilogy 

£65-00 

MASM v.SJ 

£89,00 



OFTASM 

£85.00 

PASCAL 


Turbo Aasembler/Ekibijgger 

£89.00 

Microsoft Pascal 

£170.00 



Oregon Pascal-2 

£149.00 

BASIC 


ProPascal 

£235,00 

BASIC PBS 7.1 

£270.00 

Meta ware Profession &1 Pascal £579.00 

BASIC Interpreter 

£215.00 

Meta wane Prof. Pascal 286 

£386,00 

Quick Basic U K 

X6O.O0 

Turbo Pascal v.5,5 with objects £89,00 

Tfuei Basic 

£65 00 

Turbo Pascal Professional 

£159.00 

Power Basic 

£65.00 

PROLOG 


C 


Arity Combination Pack 

£710.00 

1,a trice C Compiler v,6.Q 

£170.00 

Export System Dev. peek 

£190.06 

Microsoft C v.6,0 NEW 

£250.00 

Intelligence Compiler 

£299.00 

Watcom C v.8.0 NEW 

£255-00 

MicroPROLOG Professional 

£645.00 

C-terp 

£195.00 

MProlag 

£299.00 

C86 Rub 

£325-00 

Professional Prolog IT Pius 

£899.00 

Express C 

£65,00 

Professional Prolog 

£545 00 

High C-2S6 

£385.00 

Prolog Advanced Toolkit 

£99.00 

High C-38S 

£535.00 

Prolog Compiler 

£129.00 

Instant C 

£310.00 

Prolog Compiler/lnterpniter 

£420.00 

Instant C/16M 

£515.00 

Prolog’86 Plus 

£165.00 

NDPC 

£385,00 

SQL Development Pack 

£190.00 

Quick C 2.5 U.K 

£60.00 

Turbo Prolog 

£65.00 

QuickC A Assembler 

£125.00 



Zortech C Compiler 

£45.00 

Ai AND OBJECTORIENTED 



C-Talk 

£99.00 

C++ 


C+ Objects Vol i with Source £275.00 

Advantage C++ 

£310.00 

CxPERT 

£515.00 

Borland C++ 

£129,00 



Berlond C++ Professional 

£195.00 

CASE 


Guidelines C++ with book 

£275.00 

Easycase Plus 

£149.00 

Entek C++80386 

£320,00 

Visible Analyst 

£385,00 

Zortech C++ Compiler v.2.1 

£120.00 

Visible Analyst Workbench 

£1535.00 

Zortech C++ Dev. Edition 

£270.00 

Visible Dictionary 

£335.00 



Visible Prototyped 

£335,00 

COBOL 


Visible Rules 

£385,00 

acucobol MS-DOS 

£900,00 



aeucobol Net-Bios 

0250,00 



acucobol XENIX-286 

£1500,00 

COMMUNICATIONS 


acucobol UNIX-386 

£2000,00 

AdComm 

£190.00 

acucebol OTHERS 

CALL 

C ASYNCH MANAGER 

£125.00 

Micmsoft COBOL 

£535.00 

Communication* Library 

£195,00 

Real Menu 

£210.00 

Comm Pak with Breakout 

£195,00 

RealCICS 

£750.00 

Multi Comm 

£89.00 

Realja COBOL 

£750.00 

Net Lib 

£129.00 

RM/Cobol 65 

£750.00 

NET-TOOLS 

£95.00 


dGE v.3,0 

£125.00 Periscope IV (16 MHz} 

£1245,00 

dBx Library Source 

JDCALL 

EGA Toolkit 

£165.00 Periscope IV (20 MHz> 

£1435.00 

dflx UNDC/XENTX Source 

ECALL 

Essential Graphics 

£259.00 

Periscope IV (25 MHi) 

£1625.00 

FOR C v.2.0 MS-DOS NEW 

£565,00 

Flipper 

£129.00 

Plus Board with 512K 

£3] O.00 

FOR_C v^_0 XENIX jVEW 

£630.00 

FontWINDOWTlus 

£170,00 

Plus Beard with OK 

£220,00 

FOR_C++ XENDC386 NEW £1195.00 

GEOGRAPH Professional 

£210.00 

Serial Test 

£310.00 



Grafmat ic CGA A EGA 

£135.00 

Soft Probe II/TX 

£245,00 

VERSION CONTROL 


Graphic 

£255.00 

| 

i 

£79.00 

M.K.S. RC.S. 

£125,00 

OSS Graphic? Dev, Toolkit 

£399 00 

Souroer + BIGS Pre-Processor £89.00 

M.K.S. R C.S. 5 User 

£485.00 

GSS Kernel 

£385 00 



M-K13. RC.S, ID User 

£905,00 

GSS Metafile Interpreter 

£225.00 

DOCUMENTORS 


PVCS Professional 

£395.00 

ITALO&a 

£255.00 

ASM Flow 

£69.00 

PVCS Network [5 User) 

£1395,00 

HOOPS Extended DOS 

£616-00 

C-Clearly 

£95.00 

PVC S/Poly Make OS/2 

£CALL 

MeUWINDOW/Plus 

£210,00 

Clear* for dBASE 

£129.00 



scLASERplus 

£299,00 

Clear* for C 

£129.00 

BA CKUP - RECOVERY - REPAIR 

Silver Paint 

£65.00 

dAction 

£55.00 

dSalvage 

£65.00 

Silver Pak 

£179.00 

dAnatyst 

£190.00 

Faetbsrk Plus 

£125,00 

Slate 

£195.00 

dFLOW 

£89.00 

Mace Utilities 1990 

£95.00 

Universal Graphics Library 

£130.00 

Documentor 

£190.00 

Norton Utilities Advanced 

£9500 


Flow Charting HI 

£149.90 

PC Tool a Deluxe 

£B6,0Q 

OP. SYSTEM ENHANCEMENTS 



XTrae Net 

£255.00 


QSft&e 
Rp.Eident C 


Wendin PC VMS 
Windows Development Kit 


QUERY 


dBASE 

Clipper Version 5.0 UK, New £325.00 


DB Foat/PLUS 
DB FasUWINDOWS 


£255.00 

£255.00 


SilvtrComm 
Cofmn Plus 
Turbo ASYNCH PUJS 

RLE MANA GEMENT 


XQL 

Xlrieve PLUS 
Netware SQL 


£125.00 R&R Clipper Module 
£65.00 

£125.00 TEXT SCREENS 

Animator COBOL 
Application Manager 


£129,00 

£39.00 

£65.00 

£215.00 

£320,00 

£320.00 

£55.00 

£190,00 

£115,00 

£60.00 

£60,00 

£295,00 


£255.00 

£265.00 

£179.00 

£239,00 

£430.00 

£395,00 

£336.00 


editors 

BRIEF v,3.0 NEW 
BRIEF v.3.0 UPGRADE 
BRIEF OS/2 
dBRIEE v3,0 NEW 
BRIEF with dBRIEF 
CREDIT 
EMAC5 
Epsilon 

ME Editor with C Source 

Morten Editor 

Personal Rexx 

PI Editor 

SFF/PC 

Vedit+ 


£159.00 

£60.00 

£159.00 

£79,00 

£229.00 

£255.00 

£ 210.00 

£129.00 

£125.00 

£49-00 

£99.00 

£129.00 

£159.00 

£120.00 


COMAfS, A TERM EMULATORS 


HELP GUIDES AND TRAINING 


£139.00 
£179.00 
£ 210,00 
£179,00 
■ £95.00 

£49.00 


£120.00 

£450.00 


dBASE on-line £65,00 

Norton Guides for ASM £85,00 

Norton Gui des for BASIC £85.00 

Norton Guides for C £69,00 

Norton Guides fur OS/2 £89,00 

Norton Guides for Pascal £65.00 

Programmer's Library £265.00 

LINKERS & LIBRARIANS 
ALINK NEW £129.00 

Archie Link £239,00 

Link & Locate ++ £255,00 

LinkLoc £315.00 

PLINK3G Plus jVou/ Poiytran £495.00 


Blast n 

Blast IT w/ltem nLe Control 
Carbon Copy Express 
Carbon Copy Plus 
Crosstalk Mark 4 
Crosstalk XVI 
E114106 
Mirror III 
PC Anywhere III 
Sidetalk U 
SmarTerm 125 
SmarTunn 220 
SmarTerm 2392 
SmarTerm 240 
SmarTerm 320 
SmarTerm 400 
SmarTerm 4014 
VTek 

ZStam pevnoo 
55 Stem PC-VT220 
Z Stem PC-VT240 
2 Stem PC VT4014 


£165.00 
£199.00 
£225.00 
£129.00 
£160 00 
£130,00 
£320,00 
£65,00 
£95.00 
£79.00 
£] 90.00 
£129,00 
£65.00 
£225.00 
£129,00 
£115,00 
£145.00 
£125.00 
£65.00 
£99.00 
£190 00 
£66-00 


PoiyLibmnan I 
Poly Librarian II 


£35.00 
£125 00 


DISK MANAGERS AQPTIMISERS 
HToftt/HFormat £85.00 

Mace 5 £65,00 

Mace Gold £99,00 

Norton Utilities Advanced £96.00 
SgrinRita 11 £59,00 


OP. SYSTEM ENHANCEMENTS 


dBASE HIFlua 

£395.00 

B-Tree 

£65,00 

C-Wqrthy vl Fortns/CW 

£320.00 

^RTLink 

£190.00 

386MAX 

£50.00 

dBASE TV 

£515,00 

B+Tree for C 

£55,00 

C’Worthy vl,2 Fonns/CW +3rc £460,00 



386 MAX Professional 

£85.00 

dBMAN V 

£190.00 

AXOS 

£255.00 

Curses 

£105,00 

MAKE UWJRES 


DESQview 

£85.00 

dBXL Diamond 

£165,00 

Btrieve v.5.01 Novell 

£165.00 

Curses Window Dev, Kit 

£75.00 

Poly Make v.3,2 

£205.00 

DESQriew/386 

£125,00 

dBXIiLaii 

£389,00 

Btrieve OS/2 

£370.00 

Data A Windows, 

£149,00 

MKS Make 

£99.00 

Headroom 

£85.00 

F’nxhaRe+ v.2.10 

£255.00 

Btrieve Multitasking 

£370.00 

Data Window 

£179-00 

MKS Make 5 User 

£320.00 

MoveEm 

£59.00 

Fcxbai:e+/386 

£385.00 

Btrieve(N v.5.01 

£395.00 

dWindowa for db3 

£60.00 

MKS Make 10 UBer 

£515.00 

Norton Commander 

£99.00 

Koxbaut+ZLAN 

£385.00 

Btrieve XENIX 

£370,00 

Fatfrit 

£65.00 



Omni View 

£55,00 

Foxbaee+ Runtime 

£445.00 

C lndot+ 

£255.00 

Flash-up w/Toolbox 

£85.00 

PROFILERS A OPTIMIZERS 

Qamm-386 

£65.00 

Foxbane* SCO XENIX 

£49500 

c-tros 

£255,00 

Forms II 

£179,00 

Codasifter 

£79,00 

Qemm-50^0 

£39.00 

Quicksilver Diamond 

£389.00 

Faircom Toolbox Professional 

£710,00 

Guide 

£165.00 

DOSTRACE 

£65,00 

Soft Bytes 386 Max 

£45,00 



Code Base 4 v.4_2 

£190.00 

[II-SCREEN XL 

£99.00 

PC Metric 

£129.00 

Weiner Shell 

£195.00 

DA TA BA SB MANA CEMENT 

db^FIUS/RETRIEVE 

£190,00 

Multi Windows 

£179,00 



Windows 3 

£95.00 

Advanced Revelation 

£615,00 

dtree 

£320,00 

On-Line Help 

£90,00 

prototypers a generators 

X-Troe Pro Gold 

£85.00 


AskSam 

£190.00 

dJQC m 

£165,00 

PANEL PLUS II 

£319.00 

Automated Programmer 

£320.00 



Clarion Personal Developer 

£195,00 

dBC IIIPIub 

£330.00 

PC Foitub 

£129,00 

Cogen 

£290 00 

OTHER OPERA TING S YSTEMS 

Clarion Professional 

£515,00 

RealDL/T 

£645.00 

Pop Screen 

£59.00 

COMPEDITDR 

£130,00 

Concurrent DOS XM 

£255,00 

Informix 4GL 

£64500 

WKS Library 

£129-00 

POWER SCREEN 

£99.00 

Dan Brink!) n Dam a D 

£129,00 

CaneumnL DOS 36G 

£320,00 

Informix 4CL for Xenic 

£900.00 


Pro Screen 

£65.00 

Data Bosh for C 

£260 00 

C-DOS XM Dev Kit 

£325.00 

Opus One 

£255,00 

GENERAL 


SCREE NIC 

£259.00 

Data Bosh for PuhcbI 

£260.00 

C-DOS 386 Dev Kit 

£455,00 

Oracle for 1-2-3 

£195,00 

C Tools Plus 

£99.00 

Screen Sculptor 

£76,00 

(Jenifer 

£255,00 

PC-MOS/386 

£129,00 

Paradox 2.0 

£469.00 

C Utility 

£165.00 

ScreenSlar 

£66.00 

In slant Replay III 

£99.00 

QEMM-386 

£65.00 

PFS Professional File 

£16500 

C*Lib C Function library 

£120.00 

Screenplay 

£115.00 

Matrix Layout v.2,0 (U JC) 

£165.00 

VM/38G 

£159.00 

R:BASE Ext. Report Writer 

£190,00 

DB/RA3 

£125.00 

Soft Code 

£65.00 

Syce ro db ttJ.K.) 

£596,00 

VM/386 Network Access 

£99,00 

R:BASE for OS/2 

£579,00 

dBase Program Utility 

£55.00 

SoftCode Template 

£39.00 Syraro db Net (U.K.) 

£745,00 

VM/386 Multi-User 

£255.09 


R:BASE for DOS 
ReDex 


£445.00 

£39,00 


FORTRAN 

Microsoft Fortran v.5,0 U.K £250.00 

Fortrun-F77L £335-00 

NDP FORTRAN-336 £335 00 

ProForiran £235,00 

RM/Fort.ran £385,00 

5VS Fortran £436.00 

OTHER LANGUAGES 
ACTOR £450.00 

ACTOR Language Extension £65.00 
CCSM Mumps Single User £65.00 

PC Logo £65.00 

RFC 11 Complete £1035.00 

SmalltolW £35.00 

Smalltalk^ 286 £129 00 

Snobol 4+ £65.00 


dBase Program Utility Yol 2 
dBase Tools For C 
Functions with source 
Integrated Dev. Libraries 
Pascal Toolkit 
Pascal Tools 1 
QuickPak PrqfeBBifma] 

Qui ck Tools Library 
Spindrift Library 
Spontaneous Assembly 
Super Function b 
T om Ret tig Help Combo 
Tom Ret tig Library 
Turbo C TOOLS 
Turbo Plus 

Turbo PowerTods Plus 
Turbo Functions 


£55.00 SofUcreen/Help Source £150,00 

£55.00 Sou rcewriter £645,00 SYNTAX ANALYSERS A UNTS 

£149,00 U1 Programmer Dev. Edition £345.00 PC lint v,3.0 £90.00 

£99.00 V Screen £39,00 Pre-C £150.00 

£35,00 VCScreen £90.OO 


£75.00 Vitamin C 
£99,00 VLib with Source 
£79.00 Vermont Views 
£99 00 ZView 
£255.00 

£195.00 DEBUGGERS A DISASSEMBLERS 


GRAPHICS 

dBase Tools for C Graphic 


£79,00 386 Debug 
£55-00 Breakout-!! 
£99.00 D’Scope 2 
£129.00 dBug for dBase 
£99.00 DIS-DOC 
£69.00 Periscope £1 
Peri scope iJ-X 
Periscope HI 

£55-00 Peri scope I Rev 3 
BYTE - OCTOBER 1990 


£135.00 TEXTS UNIX TOOLS 

£90.00 C Programmers Combination £79.00 
£245 00 C ToolSet £65.00 

£149,00 MKS LEX A YACC £165.00 

MKS Toolki t v,3,l NEW £165,00 

MKS Toolkit v.3.1 UPGRADE £5O.O0 
£125.00 MKS AWK £65 00 

£79-00 PC Fortran Tools £99 00 

£159.00 QPARSER Plus £195.00 

£125.00 Turbo Professional £85.00 

£79.00 

£110.00 TRANSLATORS 

£90,00 BASJC Commercial £320.00 

£875.00 Baa toe £515.00 

£435,00 dBx dBASE toCv.4.7 £889,00 


FAX OR TELEPHONE 
CREDIT CARD 
ORDERS 
VISA OR ACCESS 


At) prtM*rxr:ud*V.A T .hut 

; 'EDUCATlONA^;oi^Oim$. : 

Rdiitatfona; • 

' CATAiOGUEA FACT SHEETS 
jCailftr «ar Summer - 


ill; 


1 SOFTWARE CONSTRUCTION CO. LTD. 


Circle 466 on Header Service Card 





WHAT’S NEW 


INTERNATIONAL 



Watchdog-Plus monitors your PC's internal temperature, 
power supply voltage lines, microprocessor integrity, fan 
speedand two external inputs. 


A 24-Hour-a-Day 
Watchdog 
for Your PC 

T he latest watchdog card 
from Blue Chip Technol¬ 
ogy provides 24-hour-a-day 
monitoring of your IBM PC’s 
vital functions. Watchdog- 
Plus will monitor the internal 
temperature, all power sup¬ 
ply voltage lines, microproces¬ 
sor integrity, fan speed, and 
two external inputs, such as an 
AC power-failure signal from 
an uninterruptible power 
supply. 

The menu-driven software 
package presents you with a 
status screen on which you 
can enable or disable monitor¬ 
ing functions, watchdog 
time-out periods, and output 
alarms. You are able to acti¬ 
vate any or all outputs from the 
8-bit card in the event of an 
alarm. 

Price: £149. 

Contact: Blue Chip Technol¬ 
ogy, Hawarden Industrial 
Park, Manor Lane, Deeside, 
Clwyd CH5 3PP, UK, 44-244- 
520222; fax 44-244-531043. 
Inquiry 1353. 


Tektite’s Drawing 
and Display 
Engine Card 

T ektite has designed its 
Butterfly drawing and dis¬ 
play engine around the 32-bit 
Hitachi Graphics Display Pro¬ 
cessor (GDP) and added 1 
MB of video memory and a 
pixel clock generator. 

The GDP executes stan¬ 
dard Computer Graphics Inter¬ 
face commands, offering 


comprehensive hardware sup¬ 
port for drawing functions 
such as BitBlts, lines, arcs, cir¬ 
cles, text, fills, fractional 
zooming with interpolation, 
and arbitrary angle rotation. 
Butterfly also offers hardware 
windowing and a hardware 
implementation of common 
software requirements, in¬ 
cluding tiling and drawing 
with complex line styles and 
patterns. 

With the pixel clock gener¬ 
ator, you can easily select 
screen resolutions under soft¬ 
ware control of up to 1024 by 
768 pixels at 8 bits per pixel. 

Butterfly supports com¬ 
mon analog monitors and dual- 
monitor operation on an IBM 
PC via a VGA pass-through fa¬ 
cility and is also compatible 
with VGA display systems in a 
single-monitor environment. 
Because the card supports 
VGA and previous display 
standards, most PC software 
runs without modification. 
Price: £1395 . 

Contact: Tektite Ltd,, P,0. 
Box 5, Felixstowe, Suffolk 
IP 11 7LW, UK, 44-394- 
672117; fax 44-394-274274. 

Inquiry 1354. 



Butterfly features a 32-bit Hitachi Graphics Display 
Processor, J MB of video memory , and a pixel clock 
generator . 


A Developer’s Pack 
for Tenset/TCP 

T he Tenset/TCP Develop¬ 
er’s Pack is a set of librar¬ 
ies that implement the stan¬ 
dard TCP/IP protocols and 
provide access from applica¬ 
tion-layer protocols, such as 
FTP, down to network-layer 
protocols, such as ICMP. Ten- 
set’s implementation of these 
protocols is compliant with the 
latest Internet protocol stan¬ 
dards, including RFC 1122. 

The kernel is a TSR pro¬ 
gram that removes hardware 
dependencies and provides 
multiple TCP/IP connections 
in addition to other common¬ 
ly used facilities such as host- 
name resolution. You can 
also use Tenset/TCP in mixed- 
protocol environments. For 
example, you can use applica¬ 
tions developed with the Pack 
from within a NetWare shell 
with no additional hardware 
and without having to reboot 
your workstation. 

Tenset/TCP Developer's 
Pack runs on an IBM PC, XT, 
or AT with DOS 2.0 and Ten- 
set/TCP User Pack 2.0. Li¬ 
braries are provided for 
Microsoft C 5.1 in small, me¬ 
dium, compact, and large 
memory models. The hardware 
you use for the communica¬ 
tion can be Ethernet, Token 
Ring, ARCnet, or serial 
lines, including dial-up lines. 
Tenset/TCP provides packet 
drivers for most popular Ether¬ 
net network adapters, IBM 
Token Ring, ARCnet, and 
serial cards based on the Intel 
8250, In addition, Tenset/TCP 
will work with other hard¬ 
ware supplied with a packet 
driver. 

Price: £325. 

Contact: Tenset Technol¬ 
ogies Ltd., Tenset House, 34 
Mary’s Mead, Hazlemere, 

High Wycombe, Buckingham¬ 
shire HP 15 7DS, UK, 44- 
494-714995; fax 44-494- 
714908. 

Inquiry 1355. 
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AcerAnyWare 1100LX 

Laptop 386 VGA 


5 MB of RAM, includes seven I/O ports, and 
comes equipped with 40-MB hard drive and 
1.44-MB 3.5-inch diskette drive. 


Portable VGA graphics make the AcerAnyWare 
1100LX a serious computer for professionals 
on the move. 


The 110OLX’s 16 gray-shade VGA screen is 
absolutely radiant. Exceptional contrast and 
brightness deliver high-quality, high-resolution 
graphics from this affordable laptop. 


Stop by your nearest Acer dealer and see what 
this portable PC can do for you. 


The name Acer is derived from Latin roots meaning sharp, spirited, and energetic. 

VGA is a registered trademark of International Business Machines Corp 386SX is 
a trademark of Intel Corp. Acer and the Acer logo are registered trademarks of 
Acer Inc. and Acer America Corp. Other names mentioned are trademarks of their 
respective companies 


The mini-footprint design slides-in easily where 
work space is limited. Small enough to fit on an 
airline tray, the 1100LX doesn't sacrifice comfort 
or functionality for portability; the detachable 
keyboard lets you to sit back and relax while 
computing on the go. 


Engineered around the powerful Intel 386SX 
microprocessor, the 1100LX performs 
multitasking operations, and is compatible with 
32-bit software. The 1100LX can handle up to 


Acer? {4 

Your Global Partner in Computing 


Rsgioail Offlct*: aU S-A.. San Jose. Tel (406)922-0333 ■U K.. London, Tel (081)569-2978 ■W.G., Dusseldorl. Tel. (0211)6508-0 ■ France, Nimes, Tel; (01)64805239 
■The Netherlands. Eindhoven. Tel: (040)551-881 ■ Japan. Tokyo, Tel: (03)463-3222 ■Australia. Sydney. Tel: (02)899-6644 ■Malaysia. Kuala Lumpur, Tel. (03)261 -8866 
■R.O.C., Taoyuan. Tel: (03)489-3188 
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INTERNATIONAL 



You can add interactive video capabilities to your Acorn 
computer with the Hyper Active range of video controllers. 


Interactive Video 
for Acorn 
Computers 

T he Hyper Active range of 

I interactive video control¬ 
lers for the Acorn Archime¬ 
des includes Hyper Ac five One, 
Hyper Active Two, and Hy¬ 
per Active Junior. 

HyperActive One is an en¬ 
try-level controller for the 
Acorn Archimedes 300 and 
400 series machines. It fea¬ 
tures full genlock capabilities 
with pixel-accurate overlay and 
total control over transparent 
colors. You get software con¬ 
trol of genlock on and off, in¬ 
terlace defeat mode, and two 
RS-232C ports to control a 
videodisk player and one extra 
peripheral such as a touch¬ 
screen. The serial port driver 


is fully buffered and inter¬ 
rupt-driven, and the videodisk 
player driver executes as a 
background task. 

HyperActive Two is an ad¬ 
vanced controller with the 
same features as Hyper¬ 


Active One plus an interrupt- 
driven audio sampler, a soft¬ 
ware-controlled sampling rate, 
an input channel section from 
the videodisk player, a micro¬ 
phone or standard-line input, 
gain control of selected audio 


sources, output channel se¬ 
lection to monitor from a vid- 
eodisk player or computer or 
mixture of both, and 256-level 
volume control on monitor 
channels. 

Advanced mixing helps 
you achieve a range of special 
effects. You can fade videos 
to any level, leaving areas of 
interest unchanged; high¬ 
light; and integrate video out¬ 
put with computer graphics. 

HyperActive Junior is the 
newest member of the range. 
The controller for the Acorn 
A3G00 BBC Micro gives you 
the same genlock capabilities 
as Hyperactive One, with key¬ 
ing and 50/50 video/com¬ 
puter mixing. Highlight mode 
gives you supremacy bit 
switches between 100 
percent computer and 50/50 
compu te r/ v ide o. On -boa rd 
EPROM provides software 


Memory Upgrade Board 
For Laser Printer 



ARGOSY LnsrrR»iill»Jurcl IIP & II]; 

Fully compatible with HP La&erjct IIP/III. 

Single hoard 1,2,3.4MB switch selectable. 

.Best solution for your penumni Laser printer. 

ARGOSY LracrRambuard II &, I ILL 

Fully compatible with HP LaserJet TI/J1D 
Single bran) 1,2,4 MB suwiich selectable. 

.With low profile socket, easy in install 

ARGOSY LiucrRumbmird - T: 

Fully compatible with EPSON HPL-6000, 

FACIT PG060 and TOSHIBA PagcLmcr b 
Configuration: JMB, 2MB. 4MH 
Memory Chips: 1MB 41256 1ft DRAM'S X 12pcs 
2MB 411000-10 DRAM'S * 16pca 
4MB 411000-IQ DRAM'S X 32pes 

ARGOSY Lrarltainboard ■ B: 

.Fully compatible with IBM Laser Prlnler 4019. 
Configuration: 1MB, 2MB, 3,5MB 
Memory ChbijK: 44256-1 ft DRAM'S. 

ARGOSY l,ascrkaint™rd - C: 

.Fully Compatible with Cannon LBF-4, 
Configuration; 1MB, 2MB. 

.Memory ChifA. 4425^10 DRAM S- 


ARGOSY TEC UNO LOG ¥ CO.. LTD. 

Ml Bf. NO l&ti, SEC. 2, KEELUNa HD . TAIPEI. TAIWAN, H.O.C. 
TEL M&S2-737I325 FAX: £S$-2-T3ri343 


SCSI EXTERNAL HDD CASE, 



IW-1101 1W-I102 IW-1103 


\SPEC 

hqdf\ 

SPACE 

POWER SUPPLY 

RAW 

MATERIAL 

DIMENSION 

(UWXK] 

FAN 

REMARK 

IW-1101 

3 Fxrxt 

EXTERNAL 43W 

UUCSMW 

IKM220V AUTG-SW 

A05 

UNFLAMEAStE 

UL AFTOVffi 

305x130x35 

fmrn) 

NA 

WTTH KWBLI 
POWER , wrir , AWvj 
HDD INCC ™ R 

1WI102 

3.5" HALF 
E41.4mrri)x 1 

INTERNAL 3QW 

ULJCSA 

nov/aaov autosw 

ABS 

UNFLAMEABLE 
UL APPROVED 

22G*1&2*56 

(mm| 

4/cm 

WITH 

1W-H03 

FULLxl 

5 2b" t A 
HALFx2 

INTERNAL SOW 

UliCSA 

11CM220V SW. 

Select. 

IV1ETAL 

263x168x151 

[mm] 

6/cm 

WITH 

POWER INDICATOR 



IN WIN DEVELOPMENT INC. 

Mo. 195, Chung Shing Rd., Hsi-Chih District, 
Taipei Hsien, Taiwan, R.O.C. 

TEL: 866-2-643-6437 

FAX: 886-2-643^244 886-2-643 1&40 

TLX: 34182 INWIN 
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USE YOUR FAX TO 
FIND THE LOWEST 
COMPUTER PRICES 
IN THE WORLD 


When you know exactly 
what you want, the last thing 
in the world you need is a 
salesman. 

Once you've come to a 
thoughtful decision on com¬ 
ponents, systems and periph¬ 
erals or software, all you 
want to know is "how soon 
can I get it." 

...and you want the facts 
"now!" ' 

That is why we formed 
Elex International five years 
ago. We don't want to sell 
you a thing. We do want to 
help you find exactly what 
you need at a price you are 
happy to pay. 

Very often, we find what 
you want in the very last 
place you might expect: in 
the USA. 

Unrestricted competition 
in the United States keeps 
prices low and availability 
high. 

Of course, many of the 
same powerful systems, soft¬ 


ware programs and compo¬ 
nents are available to some 
extent throughout the world, 
but multi-tiered international 
distribution channels can 
inflate prices well above 
comparable levels we find 
in the US. 

So, whether you are look¬ 
ing for anything from a 
single 41256 memory chip, 
to a fully configured IBM 
AS400 minicomputer sys¬ 
tem, Elex International gives 
you an important new pur¬ 
chasing option. 

We provide this service to 
end users, value added re¬ 
sellers and original equip¬ 
ment manufactures through¬ 
out the free world. 

Wherever you are—in Eu¬ 
rope, Africa or Asia—you 
can get direct access to the 
low prices and wide range 
of choices available in the 
US, right now. 

It's easy to test the Elex 
solution. Fax your system 


requirements, detailing all 
appropiate specifications, to 
an Elex order center. We 
will respond with a firm bid 
within the span of a single 
business day. 

Fax any requirements 
written in English directly 
to our US Order Center for 
immediate response. 

Requirements written in 
French, German, Spanish 
Italian or Russian should be 
Faxed to our Order Center 
in Geneva. 

If you don't need an im¬ 
mediate quote, feel free to 
call or write at any of our 
Order Centers. 

However you choose to 
contact us, you will gain an 
important new source that is 
committed to filling your 
computer system require¬ 
ments promptly and at prices 
your local distributor can¬ 
not match. 


Payment Method: l/c, tvt. visa, cod 
Elex International, Inc. Elex Information Systems, SA 


136 North 3rd St. 
Philadelphia. PA 19106. USA 
Telephone: 215-627-1691 
Toll-free Orders: 800-783-2313 
FAX: 215-627-2342 


65 Rue du Lausanne 
1202 Geneva, Switzerland 
Telephone: 41 22 7381188 
24-hour Elex Net Modem 41 22 7357280 
FAX: 41 22 7381190 
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INTERNATIONAL VARS-MAXIMIZE VOUR PROFITS 


INEX INTERNATIONAL 

smmeniMSKM,wmmmmmm 


NOVELL 

3-COMM 

WESTERN DIGITAL 

PROCOMP 

EMERALD 

LAN SYSTEMS 

QUANTUM 

ACCT0N 

EVEREX 

XIRCOM 

SYNOPTICS 

THOMAS CONRAD 

Ethernet 

Token Ring 

Arcnet 

Emulation products Bridges 

Routers Gateways 

SNA gateways 

X.25 gateways 

Asynchronous gateways 


Wide Area Networks Network Application software 



xxstemm j m lm xccnrn 

Tel: 301-762-9517 Wtshiegtu D.C., U.SA Fix: 301 -762-0562 


WHAT’S NEW 


I NTERN AT10NAL 


compatibility with Hyper Ac¬ 
tive One and Two and allows 
for control of videodisk players 
via an optional RS-232C port 
on your computer. 

A simplified range of 
video effects is available, al¬ 
lowing you to display com¬ 
puter or video at full bright¬ 
ness, half-toned, or mixed. 

You can select independent ef¬ 
fects for either side of the su¬ 
premacy bit. As with Hyper- 
Active One and Two, 

Hyper Active Junior uses the 
RGB output from both the 
A3OO0 and a videodisk player 
to give you a superb display. 

All three of the Hyper- 
Active boards require at least 
1 MB of RAM. 

Price: £385 for Hyper Active 
One; £685 for HyperActive 
Two; £285 for HyperActive 
Junior. 

Contact: Allied Interactive 
Ltd., Unit 23* Enterprise 
Workshops, Earlsway, Team 
Valley Trading Estate, Gates¬ 
head, Tyne & Wear NB11 
QRQ, UK, 44-91 -482-2214; 
fax 44-91-482-0873. 

Inquiry 1356, 


Let Your PC Think 
It’s a Mainframe 

W ith Relay Gold on your 
PC and the Microcora 
Software product Relay/3270 
4.0 on your IBM MVS or VM 
mainframe, your PC can em¬ 
ulate a 3270 terminal over a 
normal phone line without 
special cables or hardware and 
without sacrificing any 3270 
features. The package also fea¬ 
tures IBM 3287 printer emu¬ 
lation and lets you route LU1 
and LU3 data streams to the 
PCs. 

Relay Gold can send and 
receive files using the Relay 
protocol (which lets you send 
and receive files simultaneous¬ 
ly) or the public domain pro¬ 
tocols XMODEM, YMODEM, 
and Kermit. You can transfer 
files automatically using Relay 
Gold’s script language, an 


English-like language that lets 
you use commands, vari¬ 
ables, and functions to auto¬ 
mate a variety of communica¬ 
tions tasks. Learn mode saves 
and repeats your keystroke 
sequences if you don’t want to 
write scripts yourself. 

Connections can be asyn¬ 
chronous direct, through asyn¬ 
chronous dial-up lines over 
normal phone voice-data pri¬ 
vate branch exchanges, 
value-added networks such as 
Tymnet or Telenet, and satel¬ 
lite connections to 3270 emula¬ 
tion boards or protocol con¬ 
verters. VT1Q0, VT200, and 
3101 emulations connect you 
with most minicomputers and 
protocol converters, while 
telex terminal emulation lets 
you send cables through BT 
Gold, MCI, and others. 

Relay/3270 4.0 features 
multiple session support allow¬ 
ing up to eight concurrent 
Relay/3270 sessions to run in¬ 
dependently through a single 
asynchronous connection to the 
mainframe. While the PC is 
operating as a 3270 terminal, 
you can send 3287 printer 
data to the PC's printer. 

Relay/3270 4.0 runs on the 
IBM PC with 192K bytes of 
RAM, DOS 2.0, a graphics 
adapter, and an asynchronous 
modem. 

Price: £4000 for the VM 
version; £8300 for the 
VM/VTAM version; £9500 for 
the MVS/VTAM version. 
Contact: Microconi Soft¬ 
ware Division, 2D Dukes 
Court, Duke St., Woking, 
Surrey GU21 5BH, UK, 44- 
483-740763; fax 44-483- 
740764. 

Inquiry 1357, 


A Real-Time 
Monitoring Station 
for LANs 

Y ou can use the VigiLAN 
system to maintain and 
control Ethernet or StarLAN 
networks on an ongoing basis, 
monitoring and analyzing 
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5 out of 5 hackers prefer other software 
protection methods to Hardlock E-Y-Ef 



What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how 
of Germany's No. 1 in software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 


device is shipped with the software for the user 
simply to plug into the parallel interface and forget, 

Daisy chainability, outstanding reliability (no battery is 
needed), and the most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E, 


What software developers like... 

Hardlock E-Y-E combines ail the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non¬ 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use HL-Crypt 
to protect ,EXE or.COM files, or incorporate high 
level language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card.This unique card guaran¬ 
tees that no one else can burn your original codes. 
Simply plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 

What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies.The 


... As more and 
more software 
developers, 
customers and 
accountants appreciate the Hardlock E-Y-E device 
hackers like it less and less. 


Hardlock E-Y-E 

programmable, algorithmic response 
and memory option - all in one. 



What your accountant will like... 

Hardlock E-Y-E needs no factory coding. This ensu¬ 
res optimum delivery schedules and stock flexibility. 
Revenues will 
go up as soft¬ 
ware piracy 
and multiple 
usage are pre¬ 
vented. Despite 
its wealth of 
features, 

Hardlock E-Y-E's 
prices remain 
competitive. 


For additional information, contact Bra him Ajari at Fast Electronic or one of the distributors listed below: 


France: 

FAST Electronic France S.A.Ft.L 
9. Av d'Arromauches 
94100 St Maur des Fosses 
Teh (11-48037011 
Fax- (1)-48S39734 


BeNeLux: 

crypsys gegevensbevertiging 
Arkelstraat 37 
42001 KB Gorinchem 
Tel: (01830)-37444/37069 
Fax: (01830)-37083 


Italy: 

TECHNE S.R.L 
Via della Race. 94 
41033 Concordia s/S. (MO} 
Tel: (05351-34178 
Fax (0535) 57070 


Yugoslavia: 

G&G electronic 
Krizovljanska 1 
41000 Zagreb 
Teh (041)-315794 
Fax: (041}-333510 


Spain: 

FAST Ibenca, S.U. 
c/Ricardo Ortiz, 36 Posterior 
28017 Madrid 
Tel: (90-3613222 
Fax: (90-3613219 


U.K.: 

mag n if eye Ltd. 

Studio 6. Walmer Sludios 
235-239 Walmer Road 
London Wtl 4EY 
Tel: (71} 2218024 
Fax: (71) 792 3449 


Greece: 

Digital Circle 
28, Gram mu St- 
15669 Athens 
Tel: (01)^6516-860 

Fax: (Do-6535 703 Fast Electronic GmbH 



FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, D-BOOO Munched 2, West-Germany,Tel: 49/89/539000-20, Fax: 49/89/539800-40 
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Direct 

Wholesale 

Access 

We Are Buyer’s Agent for 
Overseas Dealers and Distributors 


□ Access to all U.S. hardware and 
software manufacturers 

□ Low prices, immediate quotations, 
prompt delivery 

□ All professional services provided: 
Licensing, Export Documentation, 
and Follow-through 

24-Hour Response as Close as Your Fax 

FAX 415-631-0595 

American Buying and Exporting Inc. 

1024 Country Club Drive, Moraga, CA 94556 
Phone:415-376-7600 Telex 470851 


CYRILLIC 


CYRILLIC 

DOS 

CYRILLIC 


CYRILLIC 

UNIX & AIX 

CYRILLIC 


CYRILLIC 

Off the shelf for DOS, 

CYRILLIC 

SCO Xenix and 

CYRILLIC 

SCO UNIX. 

CYRILLIC 


CYRILLIC 


CYRILLIC 

Porting Service 

CYRILLIC 

Available 

CYRILLIC 


CYRILLIC 


1 fc International Management & Technology 

IM 1 FRANCE s a 

134, Avenue des Arenes de Cimiez- 06000 NICE - FRANCE 

Tel: (33),93.53.28.48. - FAX: (33) 93.53.07.73 


WHAT'S NEW 


INTERNATIONAL 


network trends and character¬ 
istics (e.g., loads, errors, and 
collisions) in real time to iden¬ 
tify faults, avoid costly local 
interventions, and minimize 
downtime and slowdowns. 

The system is a protocol- 
independent, single PC- or RS- 
232C-based central monitor¬ 
ing and diagnostic station that 
is menu and function-key 
driven. It automatically learns 
network addresses and station 
statistics for up to 16 stations. 
VigiLAN can rank up to 256 
stations according to traffic 
generated with the number of 
bytes and frames transmitted. 
The system lists the stations 
communicating with a particu¬ 
lar node, including the num¬ 
ber of frames and number of 
bytes transmitted and re¬ 
ceived, and a list of nodes that 
receive but never transmit or 
that transmit but never receive, 
ll automatically detects sta¬ 
tions with errors and displays 
or stores statistics for input 
into a database at a central sta¬ 
tion. You can control one or 
more VigiLANs remotely from 
a central station. 

VigiLAN also detects con¬ 
figuration errors (e.g., wrong 
address declarations, deaf 
and dumb stations, and bad fil¬ 
tering bridges). It also identi¬ 
fies unauthorized access 
attempts. 

You can store or print re¬ 
ports via eight programmable 
alarms, or translate reports 
into DIF format and import 
them into graphics software 
to display results as graphs and 
charts. 

VigiLAN's programs run 
on the VRTX real-time operat¬ 
ing system, with an applica¬ 
tion programming interface 
available. The PC-based soft¬ 
ware is used to control one or 
more VigiLANs. 

Price: About 50,000 French 
francs. 

Contact: ExperData, 14 rue 
de Silly, 92100 Boulogne, 
France, 33-1-46-03-48-54; 
fax 33-1-48-25-69-15, 

Inquiry 1358. 


System- 

Independent 

Speech 

Y ou can develop, edit, 
record, and play back 
stand-alone speech on your 
IBM PC with SoftSpeak, 
Quantech's software speech 
package. The package comes 
as a set of disks that includes 
a mouse-driven waveform edi¬ 
tor, a B-tree librarian, a 
speech library, playback util¬ 
ities ranging from simple 
console playback to file read¬ 
ers, a speech compiler, a de¬ 
vice driver, a speaking dock, 
and sound samples. 

The mouse-operated soft¬ 
ware offers processing facili¬ 
ties such as echo, reverse 
echo, reverb, tow-pass filter¬ 
ing, sound-waveform genera¬ 
tion, and enveloping. You can 
enter sounds via an input 
card or from a cassette tape. 

SoftSpeak's sound-editing 
package is a graphics-based 
program that lets you alter 
existing sounds on a two-part 
screen. The top of the screen 
is a graphical representation of 
a sound waveform, and the 
lower half of the screen con¬ 
tains controls and effects that 
you can apply to the waveform 
to change its appearance and, 
consequently, its final sound. 
You can replay the section as 
often as you like to perform 
studio editing or even master 
mixing of your finished sound. 
Once you are happy with a 
sound, you can include it in a 
library. 

SoftSpeak requires an 8- 
MHz IBM PC. Quantech can 
supply a low-cost stand-alone 
playback card that lets you in¬ 
corporate SoftSpeak speech 
into stand-alone projects. 
Price: £45; £35 for the stand¬ 
alone playback card. 

Contact: Quantech Ltd., 1 
Duchess Dr., Denton Burn, 
Newcastle Upon Tyne NE15 
7AX, UK, 44-91-2280513; fax 
44-91-2280427. 

Inquiry 1359, 
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board for AT-bus 


standard PC keyboard 


analog VGA monitors 


connector for monitor, 
keyboard, mouse or printer 


Color and Graphics 
on every desk 

The prayers of PC-UNIX users have been answered. 

Now, you can extend the power of the system console to all 
the connected users. 

The revolutionary way 
to share your UNIX-PC 

Up to 16 standard PC monitors and keyboards can be 
connected directly to your PC running UNIX. 

Each user has a VGA screen with up to 1024 x 768 pixels in 
16 colors or 640 x 480 in 256 colors. 

Each Multi Video board supports four users. Up to four boards 
may be installed in a computer. 

With its own screen, keyboard and serial port, each added 
console is identical to the original system console. 

The reconfiguration of applications running on different 
terminals is no longer required. 


Forget the Terminals 

By running up to 12 multiscreens on each console you can 
forget the difficult times on serial terminals. 

With “DOS under UNIX software” such as VP/ix, you can run 
all graphical DOS applications in color on all your screens. 

Still waiting for yesterday? 

Get on the train to tomorrow! 



Innovative Gesamtlosungen in der Mikroelektronik GmbH 
Voelkstrasse 1 • POB 10 18 05 • 8900 Augsburg • Germany 
Phone (49-821) 15 50 32 • Fax (49-821) 51 90 64 

Registered Trademarks: UNIX, DOS, VP/ix, VGA, AT 
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WHAT'S NEW 


INTERNATIONAL 



An 8514/A 
Graphics Card 

A dvanced Graphics Tech¬ 
nology based ils AcuView 
8514/A graphics card on 
Western Digital Imaging's Per- 
sonal Workstation Graphics 
Array-1 (PWGA-i) chip set. 
The card is hardware compat¬ 
ible with the IBM 85 t4/A dis¬ 
play adapter and offers a res- 
olution of 1024 by 768 pixels, 
256 colors, and 1 MB of 
video RAM. 

When you operate Acu- 
View 8514/A in 1024-by 768- 
pixel mode, you can use it 
with interlaced and noninter¬ 
laced monitors. The card also 
has a VGA pass-through inter¬ 
face, so you can connect one 
VGA card to it. Two versions 
arc available: a full-length 
card and a half-length card. 

The Ac uView 8514/A sup¬ 
ports drivers for Presentation 
Manager, Microsoft Win¬ 
dows 2.0 and 3.0, and 
AutoCAD. 

Price: US$619. 

Contact; Advanced Graphics 
Technology, Inc,, Third Floor, 
No. 9, Lane 165, Hsin Shen 
South Rd. T Sec. I, Taipei, Tai¬ 
wan, R.Q.C., 886-2-643- 
8287; fax 886-2-643-7949. 
Inquiry 1360. 


The Fax Card 
with a 9600-bps 
Data Transfer Rate 

T he Schnellmann Fax- 
Card 96i lets you send 
faxes to individuals or groups 
with individually created cover 
sheets, added letterheads, 
and signatures. The CCITT 
Group 3-compatible card for 
the IBM XT and AT gives you 
a data transfer rate of 9600 
bps with automatic fallback 
and redialing and lets you 


schedule outgoing documents. 

The FaxCard 96i can re¬ 
ceive faxes in background 
mode while you are working 
on another application. A fax 
log keeps a record of all in¬ 
coming and outgoing traffic. 

The menu-driven software 
has on-screen help messages 
and lets you convert data 
from WordPerfect and PC 
Paintbrush, as well as 
ASCII, TIFF, and PCX files. 

You can display documents 
on your screen in Hercules, 
CGA, EGA, and VGA mode, 
so you don't have to print the 
faxes, thereby reducing 
office paper consumption. 
Price: US$310. 

Contact: Schnellmann Inter- 
ha nde I s AG, Ch u rerst rasse 
160a, 8808 Pfaffikon/SZ, 
Switzerland, 41-55-48-51-61; 
fax 41-55-48-27-50. 

Inquiry 136L 


A New Assembler 
for the Amiga 

M acro68 is a new assem¬ 
bler for the Commodore 
Amiga that supports the Mo¬ 
torola 68000 family, including 
the 68030, 68882 FPU, and 
68851 MMU. 

The multipass assembler 


supports the new Motorola 
68000-family assembly lan¬ 
guage syntax and comes with a 
utility to convert old-style 
syntax source code. The new 
syntax was developed by Mo¬ 
torola specifically to support 
the addressing capabilities of 
the new generation of CPUs. 

Most of Macro68's fea¬ 
tures are limited only by avail¬ 
able memory. New assembler 
directives ease programming 
burdens, and a structure off¬ 
set directive ensures maximum 
compatibility with the Ami¬ 
ga's interface conventions. The 
package includes full listing 
control with cross-reference 
capabilities and a user-acces¬ 
sible file that lets you custom¬ 
ize directives and run-time 
messages from the assembler. 

You can make Macro68 
resident. An Arexx interface 
provides real-time communi¬ 
cation with the editor of your 
choice , A number of direc¬ 
tives enable Macro68 to com¬ 
municate with AmigaDOS. 

You can invoke external pro¬ 
grams on any pass of the as¬ 
sembler and interpret the 
results. 

The library is always resi¬ 
dent and lets you use preassem¬ 
bled, resident include files 
for fast assemblies. In addi¬ 
tion, you can define a config¬ 
uration file that will set up a 
particular environment or in¬ 
sert specific code in all 
assemblies. 

Macro68 Is compatible 
with the directives used by 
most popular assemblers. 
Output file formats include ex¬ 
ecutable object, linkable ob¬ 
ject, binary image, preassem¬ 
bled symbol tables, and 
Motorola S records. 

Macro68 requires a Com¬ 
modore Amiga 500, 1000, 
2000, 2500, or 3000 with at 
least 1 MB of memory. 

Price: $A 195, 

Contact: DigiSoft Ply. Ltd., 

12 Dinmore St., Moorooka, 
Brisbane, Queensland 4105, 
Australia, 61-7-277-3255; fax 
61-7-277-8473. 

Inquiry 1362, 


i 



The Schnellmann FaxCard 96i gives you a data transfer rate 
of9600 bps. 
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PURE 

MAGIC 


Computer Aided Programming 
Application Generator and Relational Database 


Yes, ‘PURE MAGIC is what thousands of 
professionals all over the world experience 
working with MAGIC. MAGIC was designed for the 
professional developer concerned with providing 
solutions to real-life data processing applications. 
MAGIC is a powerful and innovative tool that 
outstrips all existing programming methods. 



MORE MAGIC PRODUCTS 

DOS versions - LAN versions - Unisys BTOS/XXX 
versions - AAC mainframe connectivity module - 
Personal MAGIC — STatGRaf statistics and 
graphics package. 

SOME MAGIC REVIEWS 

‘There is no competitive product” 

(PC TECH JOURNAL) 

“One of the most powerful DBMS packages 
available” (PC MAGAZINE) 

“Excellent overall value” (PC WORLD) 


Prosrammins Power 

★ Awarded 1 st Place by PC WEEK Poll - January 
1989 

★ Outright Winner of Australian PC WEEK 
Database Challenge - Sydney, March 1989. 

MAGIC BENEFITS 

★ Reduction of 60 to 90% in software 
development time 

★ Huge savings in software maintenance costs 

★ Integral IBM ™ host communication 

★ Enhanced human engineering 

★ Standardization in development of end-user 
interface 

★ Portability between various operating systems 
- PC-DOS™, Unisys-BTOS™, 

Convergent-CTOS™ 

STATE-OF-THE-ART FEATURES 

★ Automatic non procedural processing 

★ Quick prototyping tool 

★ Full multi-user RDBMS 

★ Multi-file pop-up windows and zoom 
techniques 



Distributor and Dealer Enquiries 
Welcome. 



Magic Headquarters: ■ Israel: MSE Ltd., 3 Bezalel St.. Ramat Gan 52521, Tel: [972 3] 751 1914, Fax: 751 6218 ■ U.K.: MSE Ltd. (U.K.) Tel: [44 1J 902 8998, Fax: 903 
1465 ■ France: Magic France S.A., Tel: [33 1] 4897 4820, Fax: 4897 8125 ■ Germany: Fink Software. Tel: [49 40] 527 0235, Fax: 524 4727 ■ Austria: M-Computer, Tel: 
[43 222] 535 9860. Fax: 53 59 861 ■ Hungary: Mcdicor Medorg Co., Tel: [36 1] 129 4281, Fax: 149 5957 ■ Australia: Sigma Data Co., Tel: [61 2] 957 3777, Fax: 957 2013 
■ The Netherlands: A.V.R., Tel: [31 10] 434 3262, Fax: 460 0805 ■ Switzerland: Aker S.A., Tel: [41 22] 477 177, Fax: 477 348 ■ U.S.A.: Aker Corp., Tel: [1 714] 250 
1718, Fax: 250 7404 ■ Japan: Wacom Co. Ltd., Tel: [81 3] 985 0097, Fax: 985 8636l 
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WHAT'S NEW 


TP PUTS YOU 
ONE STEP AHEAD 
OF THE REST 



MODEL NO. TP486/33A 

256K CACHE 
14.93 MIPS. 152.5MHZ 


30-DAY MONEY BACK GUARANTEE 

1 VIDEO BIOS CACHED INSIDE CPU 
[200% FASTER THAN REST 486/33 SYSTEMS) 

* SECOND LEVEL CACHE SUPPORTED 
[64K EXPANDABLE TO 256K) 

* SOCKET FOR WEITEK 4167 

* 2 SERIAU1 PARALLEL PORTS 

* FULLY BURST MODE WITH EXTERNAL 
CACHE HITS 

r 8MB MEMORY ON BOARD 
(EXPANDABLE TO 16MB) 


TP CACHE MAINBOARD FAMIL Y: 
ALSO AVAILABLE- 

TP486/25A: 114 MIPS 
TP386/33C: 8.3 MIPS 
TP386/25C: 6.2 MIPS 


ALL TP FAMILY ARE2S6K CACHE 
EXPANDABLE 

HIGHEST PERFORMANCE IN THE WORLD 



20th FI., No. 1058 , Mmgsheng E, Rd , 
Taipei, Taiwan, R.G.C. 

Tel : (02) 753-1930 

Fax: 886-2-7531940 - 886-2-7153105 

Aff brand names are registered trademarks of their 
respective owners 


INTERN A TIONAL 


Your Keys 
to Improved 
Productivity 

C ustomizing your key¬ 
board with the Abacus 
range of keyboard accessories 
enhances the functions of the 
keyboard and lets you operate 
in both functional and regular 
modes. The SnapCaps and 
Keytop labels simplify word 
processing and emulation 
software as well as user-de¬ 
fined function-key require¬ 
ments, You use the kits on IBM 
keyboards with removable 
key caps* 

The WordPerfect Snap- 
Caps are imprinted with the 
most often used WordPerfect 
commands, color-coded to re¬ 
flect Control, Alt, and Shift 
functions; the Alt commands 
are printed on the front of the 
keys. Each kit contains 30 
SnapCaps and a key puller 
for easy removal of the origi¬ 
nal key caps. 

The Do-It-Yourself Snap- 
Caps Kits let you customize 
your keyboard by defining 
and redefining key functions. 
Each kit contains 30 clear 
SnapCaps, sheets of colored 
opaque paper die-cut to fit in¬ 
side the SnapCaps, black 
transfer lettering, and a key 
puller. 

The 5250 Emulation Snap- 
Caps Kit lets you convert your 
keyboard to a 5250 keyboard 
and also use it as a PC key¬ 
board. The kit contains a key 
puller and 34 SnapCaps im¬ 
printed with the most impor¬ 
tant emulation commands 
color-coded to Shift and Alt 
functions. The kit supports 
IBM 5250 emulation soft¬ 
ware for the IBM AT bus and 
Micro Channel architecture 
bus. 

Abacus also offers Word 
Processing Keytop and Key- 
from Labels that feature 
color coding for the important 
commands for Ctrl, Alt, and 
Shift function keys. Prefor¬ 
matted labels am available 


for WordPerfect, Display- 
Write, Microsoft Word, and 
Multi mate. 

For non-IBM keyboards, 
you can use the Key top/Key - 
front labels, or Abacus can 
help you design custom key- 
imprinting services of keys or 
key-top labels. Abacus also of¬ 
fers Language Conversion 
Kits for converting existing 
English keyboards to Arabic, 
Hebrew, French, German, and 
Spanish. The kits contain 
labels with the appropriate dia¬ 
critical marks, accented vow¬ 
els, and punctuation symbols 
for accurate operation in the 
alternate language. The labels 
are imprinted on transparent 
bases to allow dual English/ 
second-language use of the 
keyboard. 

Price: £29.95 for the Word¬ 
Perfect SnapCaps; £24.95 for 
the Do-It- Yourself Snap- 
Caps; £29.95 for the 5250 Em¬ 
ulation SnapCaps; £15,95 for 
the Word Processing Keytop 
and Keyfront Labels. 

Contact: Abacus Systems 
(UK), Hi-Tech House, Suite 
34, 18 Beresford Ave,, Wem¬ 
bley, Middlesex HA0 IAU, 
UK, 44-81-903-02 11; fax 44- 
81-900-1130. 

Inquiry 1363, 


BVRP Software’s 
Format Translator 

D IRCONV is BVRP Soft- 
ware's solution for mov¬ 
ing from an old word proces¬ 
sor to a new word processor 
without losing years of typing 
and text formatting. The IBM 
PC-based format translator 
for text and graphics files also 
lets you load text files created 
with your favorite word proces¬ 
sor into a desktop publishing 
package. 

The software solves the 
data exchange problems that 
occur between word proces¬ 
sors and graphics programs 
using different file formats. 
With DIRCONV, the transla¬ 
tion of text to text, text to 
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"Utilizing my AGC Powerplay 
SX+ computer and the latest in 
design software, I have come up 
with exciting ad designs and pro- 
molional materials for our 
customers.” 


AGC Teamwork! 

Why are you needed ? 


AGC Powerplay SX+™ 



'ustomers ask me if my excellent 
lesmanship or my AGC 
wersport notebook computer is 
iponsibte Jor the stunning sue- 
ss of AGC around the world I 
vays say the Powerspon. 

SC Powersport 

JO CPU @ 9,54 MHz 
Ijustable CGA Non-glare 
flective LCD Black/White 
splay 

0 X 200 resolution 
rtional 4, C” Type Alkaline 
ttery for 6 hours of use 
power level indicators 
LED indicators 
/SO key keyboard 
eight under 2.5 kgs with 
ttery 

5C Powersport XU™ 

MHz mm cpu 
I justable VGA CCFT 
ck light LCD Black/White 
play 

) x 480 resolution 
■tional "C type Alkaline 
ttery for 3 hours of use 
tower level indicators 
.ED indicators 
'80 key keyboard 
:ight under 2J kgs 
teTy 


'A 


20 MHz B0386SX CPU 
2 MB DRAM, 

16 KB associative cache 
High-utility t/O Star 


'[ have designed Jhe AGC 
Distribution Program on my own 
AGC Powerplay 386-f computer 
The program is both attractive and 
functionary reasonable." 




m 


r> ’ 


day on my AGC Powerplay 
£, I have to control, direct, 
tilt . Console, lead, plead, and 
meet my 900 employees, while 
beating the competition and father¬ 
ing a very large family," 

AGC Powerplay 486 EX™ 

25 MHz 8G48&CPU, EISA Bus 
4 MB RAhi 

Burst Mode Memory' Controller 
Socket for 82485 second level 
64 KB cache controller 
Six EISA-Bus slots 
Two 8-bit slots 
High utility I/O Star 
VGA graphics 


XPO 

OMM 

HINA 

O 


sTion.o. 


INA'S INTERNATIONAL 
lECOMMUNICATIONS/ 
MPUTER EXHIBITION 
D CONFERENCE 
na International 
libition Centre, Beijing 
v, 8-13, 1990 
ilh Number: 2413 


MADRID/SIMO 
30 Official International 
Monographic Fair of Office 
Equipment and Data Processing 
Nov 16-23, 1990 
Ifema Fair Grounds 
Casa de Campo, Madrid 
Pabellon 14 


AGC Powerplay 386 +™ 

33 MH 2 80386 CPU 
2 MB DRAM, 64 KB cache 
Highmtility I/O Star 
VGA graphics 
6 storage bays 

COMDEX FALL 1990. 
November 32-16, 1990, 
Las Vegas, Nevada, USA. 
Our Booth Number: 575 
Sands Hotel Exposition and Convention Center 

Actively interviewing qualified distributors now. 



AGC ELECTRONICS CORPORATION 
MAIN OFFICE 

M Floor, Number 629, MLn-Shcng East Road, 
Taipei, Taiwan, 10446, Republic of China. 
Tdephone: {886>-2-Tl8-i9ra (W lines) 

Hrahmle! iMi-2-7|g-I8QS/9 
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CACHING TECHNOLOGY CORPORATION 
USA OFFICE 

1250 North Lakeview Avenue, Unit Q 
Anaheim, California 92807 
United States of America. 

Telephone: (71^777-2818 
Facsimile: (7t4>-777 3608 


AGC ELECTRONICS GMBH 
WEST GERMANY OFFICE 

7 Etagc, Konrad-Adenaucr Plan 10. 
D4000 DussddnrJ ], 

Federal Republic ot Germany 
Tdcphunc; |G2ll)-364443 

mutism 

Facsimile: (02ll)-3655-92 


AGC TECHNOLOGY CORPORATION S.A. 
SPAIN OFFICE 

P a dd MartjucsdcZafra.2 t L*A 
28028 Madrid, 

Spam 

Telephone: (911-256-1101 
facsimile: (9S>-256-6457 










WHAT’S NEW 


INTERNATIONAL 


graphics, and graphics to 
graphics is made possible be¬ 
tween popular software pack¬ 
ages such as Microsoft Word, 
Display Write, WordPerfect, 
WordStar, Framework, 
Microsoft Windows Write, and 
Sprint. Other features in¬ 
clude automatic format transla¬ 
tion between DCA, telex, 
teletex, videotext, and ASCII 
file formats and between 
TIFF, PCX, MSP, and Group 
3 fax file formats. 

You get maximum control 
over the translation process— 
you can view or print the 
source or destination files and 
modify the intermediate file 
for fine-tuning before complet¬ 
ing the translation. The aver¬ 
age data transfer rate is 20 sec¬ 
onds for an 8-page text 
document. 

DIRCONV requires an 
IBM XT with 512K bytes of 


RAM, a graphics adapter, 
and a hard disk drive. You can 
print text, graphics, or fax 
files on most dot-matrix, laser, 
or PostScript printers (the 
package comes with more than 
50 printer drivers). 

Price: 1900 French francs. 
Contact: BVRP Software, 

18, rue Clapeyron, 75008 Par¬ 
is, France, 33-1-42-93-10- 
91; fax 33-1^2-93-54-52. 
Inquiry 1364. 


Conditional 

Triggering 

for Logic Circuits 

f you are a design, devel¬ 
opment, or service engineer 
working on digital circuits, 
you may find the Trigger help¬ 
ful. The device offers low- 
cost conditional triggering for 


logic circuit and micropro¬ 
cessor development work. 

The Trigger provides a 
TI L active-low trigger pulse at 
its output when your speci¬ 
fied set of conditions is met. 
You can use the trigger pulse 
to initiate data acquisition by 
an oscilloscope, bus, or logic 
analyzer, or to trigger a break¬ 
point or interrupt circuitry in 
the system under test, or any 
in-circuit emulator or other 
equipment attached to it. By 
routing the pulse to the carry 
input of another unit, you can 
cascade several Triggers to 
provide a trigger signal when 
specified conditions are met 
simultaneously on a number of 
chips. For example, three 
Triggers can monitor the oc¬ 
currence of a particular 8-bit 
data byte at a given 16-bit 
address. 

To use the Trigger, you re¬ 


move the chip you want to 
monitor from its socket and 
place it in a low-insertion-force 
socket at the top of the de¬ 
vice. The Trigger fits in place 
of the chip on the board 
under investigation. You then 
move two jumpers on the 
Trigger to route power to the 
appropriate pins on the chip 
and adjust two banks of special 
DIP switches with 1-Q^X po¬ 
sitions to set up the required 
trigger conditions. 

The Trigger can monitor 
each signal pin on the chip 
under observation for a logic 
l or logic 0, or it can ignore it. 
Connection points for probes 
are provided for each pin of the 
chip, the Trigger is suitable 
for use with 74, 74L, 74$, 

74C, 74HC, 74HCT, 74F, 
74AS, 74ALS, 74AC, AND 
74ACT logic families, and 
4000-series CMOS when 







- iilEl • 

Upgrate your system? 
Change motherboard! 

We provide 386/486 


Oa-g 



, . „ — 1 

ffl l, l ~ —l ■ rfafrl 


3024 x 168 VGA card. Industry control card. 

Fax card, AT bus HDIVPDD card, SCSI HDD/FDD card 
For more Infoimallati, please contact us now. 

GALAXY MICR0CRAFT SYSTEMS C0. ( LTD. 

7 Fl, No 25, Lane 25, Rui An St,, Taipei, Taiwan, R.0.C 
Fax: 886-2-7016(300 Telex: 24956 GALAXTEK 
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A Message To 
Our Subscribers 

F rom time to time we make the byte 

subscriber list available to other companies who 
wish to send our subscribers material about their pro¬ 
ducts. We take great care to screen these companies, 
choosing only those who are reputable, and whose pro¬ 
ducts, services, or information we feel would be of in¬ 
terest to you. Direct mail is an efficient medium for pre¬ 
senting the latest personal computer goods and services 
to our subscribers. 

Many BYTE subscribers appreciate this controlled use 
of our mailing list, and look forward to finding infor¬ 
mation of interest to them in the mail. Used are our 
subscribers’ names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information is 
of benefit to our subscribers, we firmly respect the wishes 
of any subscriber who does not want to receive such pro¬ 
motional literature. Should you wish to restrict the use 
of your name, simply send your request to the follow¬ 
ing address. _ 

BYTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 

Hightstown, NJ 08520 iiftl 
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DEBUGGING TOOLS 


Multiscope 

OS/2 

£260 

MagicCV 

386SPC-DOS 

£195 

Periscope 1/512K 

PC-DOS 

£580 

Periscope II 

PC-DQS 

£115 

Periscope II-X 

PC-DOS 

£ 95 

Qua id. Analyser 

PC-DQS 

£125 

Soft-ice 

386&PC-DOS 

£360 

Soft-ice + Magic CV 

386&PC-DQS 

£490 

Turbo Debugger v2 

PC-DQS 

£105 


ADACOMFILERS 

The new AdaStudenl is an affordable way 
to learn this important language. 

AdaGraduate PC-DQS £625 

AdaVantage Dev Kit(R14) FODOS £1500 
AdaVantage Prof Dev Kit PC-DOS £2495 
AdaStudent PC-DOS £ 75 

Janus/Ada MS-DOS comp 1 IrMS-DOS £355 
IntegrAcLa PC-DQS £645 

THE C LANGUAGE 

Microsoft C V6 is a complete rewrite with Improved optimisation and a new Programmer's Workbench 
High CV1.6 has been considerably Improved, with better Microsoft C compatibility, 
and new documentation 


FORTRAN COMPILERS 


C COMPILERS 

Avocet C 

Aztec CBS Professional 
Aztec CBS Developer 
Aztec CBS Convnercial 
Cl CS6 Plus vl.3 
EC0-CB3 V4+ 0 
HIGH C (Metaware) vl.6 
HIGH C 386 vl.6 
HIGH C 386 v2.3 


PC-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
PL386ftMS-DQ5 
PL3B6fiMS-DQS 


£210 
£120 
£175 
£290 
£290 
£ 70 
£405 
£605 
££7 5 


C CROSS COMPILERS 

We supply 250QAD, Avocet, Aztec, Lattice, 

I AH and Hi-Tech Cross Compilers hosted on 
MS-DOS and targeted on Z80, 6502,6801 r 
68HG11, £301,6809, 7611, 8051, 8096, 68000 
& 68020. 

Please call tor information or advice. 

C INTERPRETERS 

Instant C/ISM supports large programs 


Hi-Tech C 


MS-DQS 

£135 

on 286/386 machines. 


Lattice C v6 

OS/ 2 ft MS-DOS 

£175 

C-terp V3.0X 

PC-DOS 

£165 

Let's C v4 


MS-DOS 

£ 60 

Instant C/16M 

PC-DOS 

£725 

Microsoft C v6 

OS/2ftPC-DOS 

£269 

Interactive C 

PC-DQS 

£195 

Microsoft QuickC v2 

. 5 

PC-DOS 

£ 60 

Introducing C 

PC-DQS 

£ 85 

M'soft QuickC/QuickAsm 

PC-DQS 

£105 

Living C Plus 

PC-DQS 

£135 

MIX C 


MS-DQS 

£ 20 

RUN/C Professional 

MS-DQS 

£110 


The latest Prospero Fortran now supports OS/2. 
A new version of Lahey’s compiler with 
Improved optimisation now here. 

Lahey FV7L v4,02 MS-DOS 

Lahey F77L-EM/32 ergo+PC-DQS 
Lahey Personal Fort-77 PC-DOS 
FTN77/386 Fortran PC-DQS 

RM/FORTRAN 77 v2.43 MS-DOS 
MS-FORTRAN 77 v5_0 OS/2ftMS-DQS 
Prospero Fort 2.10 Q$/2£M$-D05 


Pro Fortran for GEM 
Prospero PC Fortran 
Utah Fortran 
FS-Fort.(CGA ft Here) 
SVS Fortran 386 
Watfor 77 
Pro Fortran v2..I 


Pro Fortran vl.2E 
Nevada Fortran v3 + 3 
Prospero Fortran 


MS-DOS 
PC-DOS 
MS-DOS 
MS-DOS 
PC-DOS 
PC-DOS 

CF/M-86 £240 
CP/M-80 £240 
CP/M-80 £ 35 
(GEM) ATARI ST £ 80 


£435 
£670 
£ 79 
£695 
£450 
£250 
£240 
£ 80 
£ B0 
£ 35 
£ 34 
£575 
£290 


CROSS ASSEMBLERS 


lib 


e PC-DOS 
FC-DOS 
PC-DOS 
OS/2 
PC-DOS 
PC-DOS 
MS-DOS 
OS/2&DOS 


£ 29 
£ 70 
£120 
£335 
£135 
£270 
£269 
£335 
£625 
£830 
£ 48 
£120 
£270 


MIX Power C ft 
Turbo C v2 
Turbo C++ 

Topapeed C for OS/2 
Topspeed C (&td) 

Topspeed C Extended 
Watcom C v9 atd 
Watcom C v8 Prof 
watcom C/386 atd PL386ftMS-DOS 
Watcom C/396 Prof PL3864MS-DOS 
Sortech C v3 PC-DOS 

Zortech C++ v2.1 PC-DOS 

Z'tech C++ v2,l Devlper PC-DOS 
Aztec C06 Developer CP/M-86 £245 

Aztec C86 Personal CP/M-86 £140 

Hi-Tech C 
Lattice C 
HIGH C (Metaware) 

Avocet C 

Aztec C Personal 1,06D 
Aztec Comrttercial 1.0 6 d 
H i-Tech C 280 + 

Mix C 280 + 

Toolworks C/BO v3*l 
Aztec C65 Vl,05 
Aztec C68K MPW C 
Aztec C68K C 
Aztec C68K/AM Developer 
Aztec C68K/AM Prof'snl 
Aztec C6SK/5T Developer 
Aztec C68K/ST Prof'anl 
Hi-Tech C 
Lattice C v3.04 
Mark Williams C v2 
Laser C 
Prospero C 


Wo supply cross-assemblers by Avocet, 
2500AD,Crash Barrier (METAI).IAR Systems 
and Pecan hosted on MS-DOS, CP/M-86 and 
CP/M-80 with over 30 target processors. In 
total over 200 products with no space to list 
them here. We hold some stock but you should 
allow 10-14 days for delivery. 

Please call for Information or advice. 





GENERAL FUNCTIONS 



CP/M-86 £150 
CDOS £380 
Flex OS 286 £405 
CP/M-80 £210 
CP/M-SG £120 
CP/M-80 £200 
CP/M-80 £ 99 
CP/M-B0 £ 35 
CP/M-80 £ 45 
Apple DOS £200 
MACINTOSH £110 
MACINTOSH £ 75 
AMIGA £17 5 
AMIGA £120 
ATARI £175 
ATARI £120 
ATARI £ 99 
ATARI £ 85 
ATARI £110 
ATARI £135 
ATARI £105 


Btrieve 

for OS/2 


OS/2 

£360 

C+Q Class Lib (MS,TC) 

PC-DQS 

£155 

Bt rieve 

vS.l 


MS-DQS 

£360 

C+Q Cl'3 Lb (MS)WINDOWSftPC-DQS 

£155 

XQL 


OS/2, 

r PC-DOS 

£460 

C/Utilitlea T'chest see 

PC-DQS 

£ 39 

Xtrieve 

Plus 

QS/2, 

P PC-DQS 

£360 

C-Worthy vl.2 + forms 

MS-DOS 

£340 

C/Database T'Icheat see 

PC-DOS 

£ 39 

Coda Runner 

PC-DQS 

£105 

CBTREE 


(source any C) 

£135 

PDK£1 

PC-DOS 

£ 75 

C-Index/Plus 

(source any C) 

£175 

Greenleaf Function 3 s'cePC-DOS 

£135 

C-iSAM 

(L r MS) 


MS-DQS 

£220 

G'leaf Super Functions 

PC-DQS 

£175 

C-tree 


(source any c) 

£230 

G'leaf Fin'cial Mathlib 

PC-DQS 

£230 

Essential Btree 

(s' ce) 

PC-DOS 

£120 

The Heap Expander(MSSTC)PC-DQS 

£ 65 

CQL s' ce 


PC-DOS 

£270 

C Tools Plus/6.0 (MS) 

PC-DQS 

£105 

Faireom 

Toolbox 

Prof 

PC-DQS 

£665 

Power Search 

PC-DQS 

£105 

Fro-C 4 

Workbench v2 

PC-DQS 

F-5B5 

Turbo C Tools v2 

PC-DOS 

£105 

R-tree 



MS-DOS 

£170 

Essential C Utils s'ce 

PC-DOS 

£145 

db-VISTA DBMS Object 

PC-DQS 

£450 

Entelekon Funct(source) 

PC-DOS 

£105 

Lattice 

dBCIH 

(L, M£) 

MS-DOS 

£185 

Resident-C (MS,L)(s'ee) 

PC-DQS 

£145 

Lattice 

dBCUI+ 

QS/2ftMS-DQS 

£365 

Silverware C EMM Lib 

PC-DQS 

£115 

SftFcus 

BtreeftTsaiin OCe 

any C) 

£ 80 

WKS Library 

PC-DOS 

£160 

Zortech 

Btree/ISAM 

PC-DOS 

£ 75 

zortech Supertext 

PC-DQS 

£ 39 


I PROGRAMMING TOOLS 


Ada Comp ilers 

Algol Compi lers 

Assemblers & Libs 

AWK 

Basic Compilers 

Basic interpreters 

Basic Utilities 

Basic Libraries 

BCPL Compilers 

C Compilers 

C Interpreters 

C Libraries 

C Utilities 

Cobol Compilers 

Co mm s Libraries 

Cross Assemblers 

Database Libs. 

Debuggers 

Dis-assem biers 

Editors 

Engineers Libs, 

Expert Systems 

Forth 

Fortran Compilers 

Fortran Libraries 

Graphics Libraries 

(con 

Linkers,'Locators 

Lisp 

Modula-2 

Nlal Interpreters 

OPS 5 

Pascal Compilers 

Pascal Libraries 

Prolog 

FtexH 

Rise 

Screen Libraries 

Smalltalk 

Snobol 

We stock many items for which there is no 

space in these advertisemenis. 



GRAPHICS 

Enhanced Graphics Tlkt PC-DOS 
Essential Graphics v3 PC-DOS 
GFX Graphics PC-DOS 

Graphic v5 (Cl,L,DS # MS) PC-DOS 
graphics MENU/META v3 PC-DOS 
GSS Kernel system OS2 f PC-DOS 
GSS Graph Dev T'kit OS2,FC-DOS 
HALO v3 {MSC5,LAT , TC) PC-DOS 
HGraph (MSC) PC-DOS 

Ingraf (MSC) PC-DOS 

MetaWINDOW v3,6A PC-DOS 

MetaWINDOW/Plus PC-DOS 

MetaWlNDOW/Premium PC-DOS 

TurbowiNDQW/C (Turbo) FC-DOS 
QuickWINDOW/C (DC) PC-DOS 

SCREEN ft WINDOWS 

Vitamin C for OS/2 0$/2£DQ$ 
Power Screen (MSftTCJ PC-DQS 
Blaise View Mngr.(s'ce) FC-DOS 
Lattice Curses 
Entelekon Windows(s'ce) 
Multi-windows (MS, L) 

Panel Plus II (source) 

Vitamin C (source) 

Vermont Views (MSC,TC) 

Greenleaf Datawindow 
Greenleaf Makeform 
C- S e ape(+ 3 'ce ft Look ft Fee1)PC-DOS 
Sen: tech Windows(2C++ZC33 PC-DOS 
Curses/PC w. s'ce PC-DOS 


COMMS LIBRARIES 

C Asynch Manager V3s'ce PC-DQS 
Essential Comms(L r M$,T) PC-DQ$ 
Greenleaf Comm®(source) FC-DOS 
Multi Comma (L,MS) PC-DOS 

Silvercomm C Asynch PC-DQS 

zortech Comma (ftCftTC) pC-Dq$ 
Zortech comma (zc++ftZC3) PC-DQS 

SCIENTIFIC LIBRARIES 

C Lang Sci Lib v2 ANY C 

MS-DOS 


£175 
£ 35 


PC-DQS 

PC-DQS 

PC-DOS 

PC-DQS 

PC-DOS 

PC-DOS 

PC-DOS 

PC-DQS 


Mathpak 87 (L,MS) 

PROGRAMMERS UTILITIES 

PC-Lint OS/2,MS-DOS £ 85 

C-Documentor pC-dqS £195 

C-Scan PC-DOS £195 

Clear+ for C PC-DOS £165 

Lattice Comp Companion MS-DOS £ 65 

REAL TIME £ MULTI-TASKING TOOLS 

Concurrent C (PC/MPX)sceMS-DOS £ 60 
Multi C (L,MS,Cl,TC) PC-DOS £190 
Op,Sys.T'box (MS) s'ce PC-DOS £ 69 
Timealicer v3.01 (L) PC-DOS £165 
Timealicer v5 (MS5) PC-DOS £165 

Over-C (L,MS) PC-DOS £225 


PRICES & DELIVERY 


Prices do not Include VAT or other local faxes 
but do Include delivery in UK and Europe. 
Please check prices at time of order, ads are 
prepared some weeks before publication. 

This page lists some of our products. Call us for a 
complete pricelist. 

Order by phone with your credit card. 


We can copy files to end from 600 disk 
formats including CP/M, CP/M-86, MS- DOS, 
PC-DOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
APRICOT, HP-150, TRSDOS, DEC RT-11, 

IBM BEF, ATARI ST, AMSTRAD, MACII^TOSH, 
Our charge Is £10.00 + disk + VAT with discounts 
on small quantities and disks are normally 
despatched within 24hrs of receipt. 

For more Information call us. 


GREY MATTER GREY MATTER GREY MATTER 

I 2Prfgg Meadow, Ashburton. Devon TQ13 7DF 3 | 2 Prigg Meadow, Ashburton, Devon TQ13 7DF 2 Prigg Moadow. Ashburton, Devon TQ13 7DF 

_ TEL. (0364) 53499 _I | TEL. (0364) 53499 _I I_ TEL. fQ364J 53499 | 
































































3 YEAR GUARANTEE : DELIVERY FROM 


IBM-PC BUS 

Input/Output Cards 1 

A ran.ut of PC and MCA bus cards designed 
and made in the UX tathe- BS575Q quality standard 

DIP- 34 Qploisolaied digital inputs 
DOF- 24 Opioisolaled Darlington outputs 
DIO- 48 :24 OptD’in, 24 Opto-out 
PIO- 48 programmable TTL I nput/Outputs 
DPC- IQ Pulse counter/tamers 
DCM- 16 .9 Opto-in, 8 Opto-cut, CTC 
AIP’ 24 differenltal, !2 Bit ADC inputs 
AOP- S 12 Bit DAC outputs 
A1S 16 Isolated, 12 Bn ADC tnputs 
TIP- 8 Thermocouple inputs 
ADC’ 42 16 ADC 2 DAC 24 PIO 
SIO 2 R5232/422/48S/20mA 
EXT Backplane extenders 
BP- 5/11 Slot backplanes ^ ^ 

Ask for full catalogue. 

Blus Chip Technology, 

Hafwvdeci Industrial Park. 

Mancn Une, De*?mdE, 

, C!wyd CHS 3PP 
Telephone [0244) 520322 
Fix (0*44)531043 Tble* 61471 


BLUE CHIP | 

TECHNO LDOV 


A KEMITROM GROUP CQMR 4 MV 



WOUJ ABlAniQ : 331NVdVHD UV3A-C 
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PC TRANSPUTER BOARDS 



MODEL MEMSIZE PRICE £ 


CTS425/1 1Mb 
CTS425/4 4Mb 
CTS0OO/1 1Mb 
CTS800/4 4Mb 


435 

775 

700 

1000 


* INMOS B0G4 COMPATIBLE 
m T425/T8GG, 0 WAIT STATE 
MEMORY 

m SUPPORTS 'C\ PASCAL, 
FORTRAN, ADA PLUS OCCAM-2 
m PERFORMANCE 10 to 20 MIPS 
EQUAL TO 2 X 33MHz 80366 & 
80367 


OTQCTS Ltd, 
v I VRO Box 35, 

Gosfbflh, 

Newcastle Upon Tyne, 
England, N632TA 


TEL44-91-2228337 FAX:44-91-2210074 
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“Thank you. 


the TDS9092 has 
everything I was looking lor 
In a board computer." 
Smaff sire, tow power, 
and high level language. The LCD and keyboard 
Interfaces help the choice. So de on board 
multitasking, Interrupts, dual serial ports. EEPROM 
and 35 I/O lines An add-on gives precis on A-D and 
battery backed RAM A date logger can run 12. 
months on a small 9V battery. 


Fasi time to market Is essential, Forth is the 
language of choice lor embedded systems and here 
you can mix It with assembler Achieve quick 
development and get Ihe execution speed you 
need. 


The series has been used 9 years lor machine 
control, datalogging, instrumentation and 
automation. At Ei34.9Saa lor 10, and with prioe 
dropping steeply with quantity, why not be In good 
company with thousands of satisfied users? 


Caff for technical data and 
details of 30 day safe or return. 



Triangle Digital Services Ltd 
223 Lea Bridge Rd, London E10 7NE 
Td +4481-539 0285 Fax +4481 553 8110 


WHAT'S NEW 


INTERNATIONAL 


powered frofn 5 V. 

Price: £79.95. 

Contact: Nanosecond Tech¬ 
nology Ltd., 344-346 High 
St-, Cottenham, Cambridge 
CB4 4TX, UK, 44-954-51455; 
fax 44-954-51466. 

Inquiry 1365. 


Stop Unauthorized 
Fax and 
Telephone Use 

L ine-Lok stops unautho¬ 
rized use of faxes and tele¬ 
phones by blocking outgoing 
calls, except 999, but allowing 
all incoming calls to come 
through as usual. 

The device fits any style of 
telephone wall socket using the 
existing holes. Once in¬ 
stalled, you can't remove it 
without the key, which you 
use to set the socket to normal 
or restricted mode. Re¬ 
stricted mode prevents outgo¬ 
ing fax messages or telephone 
calls, but accepts incoming 
faxes or calls. 

Price: £24.95. 

Contact: Intek Security 
Products, Geochem House, 
Chester St., Saltney, Chester 
CH4 8RD, UK, 44-244- 
680782; fax 44-244-680783. 
Inquiry 1366* 


Manage Your 
Service Center 

T he Service Information 
System helps managers 
quickly and effectively com¬ 
puterize key areas of their ser¬ 
vice center operations. The 
system covers warranties, 
maintenance contracts, and 
field and in-house service. 

The main menu at the top 
of the screen describes all the 
capabilities of the system. 

They include Service, Warran¬ 
ty, Maintenance Contract 
(M/Contract), QuickLook, 
Utilities, Reference, and 
Exit. 

The Service option lets you 


perform the operations associ¬ 
ated with service and repair, 
including field and in-house re¬ 
pair operations. The Warran¬ 
ty option connects the service 
operation with sales. The 
sales department provides the 
service department with 
copies of delivery orders that 
include information such as 
offered warranties, sale prices, 
and model and serial num¬ 
bers. The M/Contract option 
helps you keep track of oper¬ 
ations associated with mainte¬ 
nance contracts. 

The QuickLook option of¬ 
fers some overall system re¬ 
ports, while the Utilities op¬ 
tion lets you maintain disk data 
(i.e.. indexing, back up, and 
restore). You use the Reference 
option to build up and main¬ 
tain a reference database on 
customers, models, and so 
on. The Exit option lets you 
close all the system files and 
terminate the use of the pack¬ 
age in an orderly fashion. 

There are eight pull-down 
menu options: Customer Cate¬ 
gory File, Customer Master 
File, Model Category File, 
Manufacturer Master File, 
Model Master File, Error Mas¬ 
ter File, Repair Master File, 
and Service Engineer Master 
File. 

The reporting capability of 
the system lets you obtain in¬ 
formation from the database 
in a variety of ways. The Ser¬ 
vice, Warranty, and M/Con¬ 
tract options have the Direc¬ 
tory option, which lets you 
quickly determine essential in¬ 
formation on all transactions, 
including the customer and 
dates. 

Service Reports include 
those that are self-explanatory, 
such as Invoice. The History 
option lets you analyze data of 
previously completed orders 
and filter transactions using 
several filters. You use the 
Aging report to obtain infor¬ 
mation on outstanding ser¬ 
vice orders that have yet to 
be completed. 

Error Statistics reports Ihe 
frequency of the different 
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Compu$ave International 

Int’l Orders (602) 437-8208 FAX (602) 437-8988 


ACER 1100SX 
Tested System 

at 16MHz f 1MB, RAM expandable 
to 16 MB, 1.2 and 1.44 Floppies, 
2-Serial & 1 -Parallel Port, IDE HD 
Interface, 101 Keyboard, 14" VGA 
Color Monitor, 


40MB HD 
100MB HD 
200MB HD 


$ 2,275.00 
. 2,370,00 
. 2,959.00 


FAX for 915P, 1120,1125,1133, 
Acer tested systems 


AAPPS 

Abaton Technology 
Above Software 
Access Technology 
Acer 

ACS Telecom 
Action Technologies 
Activision, Inc. 
Adaptec, Inc, 
Advanced Digital 
Advanced Logic Res 
Adv. Tranters 
All Computer 
Alloy 
Amdek 

American Micro Res 
Arner. Power Conv. 
Anchor Automation 
Anthem Electronics 
Apple/Macintosh 
Artisoft 


Asante 

AST Research 
ATI Technologies 
Avatar Technologies 
Bankier Companies 
Belkin Components 
Beseler 

Brightwork Dev. 

C4 Construction Net 

C H Products 

Caere Corporation 

Calcomp 

Calera 

Canon 

Cardinal Tech 
Castelle 

Cayman Systems 
cc:Mail 
Central Point 
c, iioh 

CMS Enhancements 


WYSE 3225-01 
Tested System 

80386 Tower, 25MHz, 4MB 
expandable to 16MB, 1.2 and 1.44 
Floppies, 2-Serial & 1-Parallel Port, 
ESDI HD Controller, 101 Keyboard, 
12’" VGA Color Monitor, 

150MB HD.$4,218.00 

335MB HD. 4,629.00 

600MB HD. , 5,517.00 

FAX for 2108,2012, 3116SX,3216 
Wyse tested systems 


Co-Star Corporation 
CompuServe 
Comp. Accessories 
Comp. Peripherals 
Computone 
Control Systems 
Core International 
Cornerstone 
Crosscomm 
Cumulus 
Curtis Mfg. Co. 

Da Vinci 

Data Access Corp. 
Data Technology 
Datacom Tech. 
Datadesk Inf I 
Datashield/SCI 
Datastorm 
Oayna Comm., Inc. 
DCA 
DPT 

Delta Technology 
Dest 

Dig! Board 
Digital 
DMI INC, 

Dove Computer 
Dupont 

E-Machines, tec. 
Eastman Kodak Co. 
EFI Corp. 

Elgar 

Emerald 

Emex 

Enable 

Enter Computer 
E PD/CMS 
Ergotron, Inc. 
Everex/Emac 
Everex/IBM Periph. 
Farallcn 
FGS 
Fujitsu 

General Interface 

Genicom 

Goldstar 

Grapevine Lan Prod 
GTCO 

Gupta Technologies 
Hayes 

Hercules Computer 

Hewlett-Packard 

Hitachi 

Hunt Mfg 

Hyundai 

IBM 

Info. Research 
Innovative Concepts 
Intel 

Intercom 
Interleaf 
Inti Computer Group 


PLOTTERS 


Calcomp 1023 .. 


3242 

Calcomp 1025 


4268 

Calcomp 1026 


6183 

Calcomp 1043 .. 


6318 

Calcomp 1044 


8614 

Calcomp 1020 


15199 

Enter SP600 


.554 

HI DMP61 


2687 

Hi DMP61DL 


3385 

HI DMP62 


3652 

HI DMP62DL 


3997 

HP 7440 


1065 

HP 7475A 


.1419 

HP 7550 


2850 

HP 7570 


2845 

HP 7575 


3557 

HP 7576 


4625 

HP 7579SX 


.6355 

HP 75968 


7476 

loline 3500 


2120 

loline 3700-1 


2823 

lolire 3700-8 


2962 

loline 40Q0-1 


3309 

loline 4000-8 


3517 

loline 7200-8 


10440 

1 loline ArtPro 3500-1 

2582 

1 loline ArtPro 3700-1 

3288 

1 loline ArtPro 3700-8 

3427 

1 Roland CAMM-1 


3155 

1 Roland CAMM-2 


2453 

Roland DPX-25QQ 

3856 

Roland DPX-3500 

4207 

Roland DPY-1100 

760 

Roland DXY-1200 

1049 

Roland DXY-1300 

1400 

1 Roland DXY-865 


705 

1 Roland GRX-3QQAR 

3505 

1 Roland GRX-4Q0AR 

4207 

| Roland LTX-120 


2312 

1 SOFTWARE - We carry every 1 

| major publisher and 

title! | 

Inline 

1 Living Videotex! 

Iomega 

1 Logitech 


Irwin Magnetics 

1 Magnavox 


J & L Info Systems 

1 Manzana Micro 

Jovian Logic Corp. 

1 Mass Micro System 1 

Kalmar Designs 

1 Maynard 


KAO Infosyslems 

1 Megahertz 


Kenned Tech 

1 Micro Displays Sys 1 

Kensington Micro 

1 Microcom 


Keytronic 

1 Microlyiies, Inc. 

Kimtron Corp. 

1 Micron Technology 1 

Kingston 

1 Micronm 


Koala Technologies 

1 Microsoft Corp, 

Kuna 

1 Microspeed tec. 

Lapis Technologies 

1 Microtek 


Lan Systems 

1 Milford Null ModEml 

Link Technologies 

| Miniscribe 



Mitsubishi 
Mountain Computer 
Mouse Systems 
Multi-Tech 
Natl Semiconductor 
NEC 

Norton-Lambert 
Novell 

Number Nine 
Nuvotech, Inc. 
Qkidata 
Orange Micro 
Orchid Technology 
P.A.C.E 

Pacific Data Prod 
Packard Bell 
Panama* 

Panasonic 
Paradise 
PC Guardian 
Perfect Data 
Persofl 

Personal Writer 

Philips 

PL1 

Plus Development 
Polygon 

Practical Peripherals 
Princeton Graphic 
Prodigy Services 
Product R&D Corp. 
Prometheus Prod 
Pure Data 
DOR 
QMS 

Qume Corp. 

Racai Interlan, Inc, 

Racore 

Retix 

Renaissance GRX 
Rotfime Systems 
Roland 

Rybs Electronics 
SL Waber 
Saber 

SAFE Power System 
Samoa 
Samsung 
Santa Cruz Oper. 
Sayetle Technology 
SCI OataShield 
Seagate 
Seiko 

Shiva Corp. 

Siclone Sales & Eng 
Sigma Designs 
SMT Peripherals 
Softklone 
Solana Electronics 
Sony 

SRW Computer 
Standard Microsys. 


SAMSUNG SD-700 

Tested System 

at 16MHz, 2MB RAM expandable 
tp 8MB. 1.2 and 1.44 Floppies, 
2-Serial & 1-Parallel Port, IDE HD 
Interlace, 101 Keyboard. 14” VGA 

Color Monitor, 


40MB HD. 

$1,815.00 

100MB HD 

2,105.00 

200MB HD 

2,498.00 

FAX for S-5200 and SD-630 
Samsung tested systems 

STB Systems 

U.S. Robotics 

Storage Dimension 

Uniplex 

Summagrapbics 

Unison Tech 

Sunriver Corp. 

Ven-Tel, Inc, 

Synergy Software 

Verbatim Corop. 

Synotics 

Vermont Micro Sys 

Sysgen 

Verran Datalink 

Targus 

Video Seven 

TDA/Dimensional 

Visix Software 

Tec mar 

Walker, Richer, Quinn 

Telebit Carp 

Western Digital 

Texas Instrument 

Western Telematic 

The Complete PC 

Wyse 

Thomas Conrad Co 

Xerox Imaging Sys 

Tops 

Xircom 

Toshiba 

Zenith 

Tripp Lite 

Zip Technology 

Tseng Laboratories 
Unisys 

Zoom Telephonies 

UNISYS 800/20 
Tested System 

80386/20MHz, 1 MB RAM expand- 

able to 16MB, 

1.2 and 1.44 

Floppies, 2-Serial & 1 -Parallel Port, 

101 Keyboard, 
Monitor, 

14” VGA Color 

40MB HD. 

.$2,575.00 

100MB HD 

. 2,892.00 

200MB HD 

3,297.00 

FAX for 500/16, 500/20, 800/486 

systems 



Address: Compu$avc - 4209 S. 37th Street - Dept. BIO - Phoenix, AZ 85040 - USA 
Order lines Monday - Friday 7 am - 5 pm. FAX line always open. 

Prices reflect U.S. currency and are subject to change without notice. Bankwire. VlSA/MC. checks and letters of credit 
are accepted. We do uoL guarantee compatibility. All products cany manutaeturcUs warranty and we do not honor 
rebates, extended guarantees or promotional programs. Please FAX or call before ordering and give manufacturer name 
and model number. If faxing order, include your lax number in body of transmission. International Orders add . > % . 








































WHAT'S NEW 


NOVELL-UNIX-OS/2 


Drive Kte & Servers 

33 flavours custom confisured wifi or 
whhout software 

• Also subsystems A do it yoursetf lots 
for AT 386 & m 

■ Busmaster controllers ESDI ft SCSI 
1:1 interleave IS MBft xfer 

• 380MB MAXTOR $1375 

- 760MB MAXTOR $1995 

- 12 QB DAT subsystems $1995 

• Optical Drives 


3EST-USA 

(4081737-3900 ■ FAX (408) 737-3910 


i 

Circle 401 on Reader Service Cord 


L 0 WL 0 WL 0 W 


Wfip\ Laser Printers/Scanjet Plus 
Interface/Plotters — Call 


Memory for Hard Drives, Ikpe Backup 
for above and Sun & DEC Systems 

IBM comma ALR 

=^VER EMr AST & other 

XT/AT Compatibles & 38b Computers 
CALL for LOW PRICES 


Gov’t, Corporate, Schools, Dealers, 
& Export INQUIRIES WELCOME. 


5 URHH inc. 


44312 Osgood Road, Fremont, CA 94539 
Ph: {415) 6515101 Fax; (415) 651-5341 
1-800-543-1001 

VISA, Master Card accepted, w/se 


Circle 469 on Reader Sendee Card 



POS-EQUIPMENT 


Printers 
Displays 
Keyboards 
Scanners Applications for 

Drawers MS-DOS/UNIX 


Zahringer Statfe 326 
D-780Q FREiBURG/Germany 
Phone 49-761-54915 
FAX 49-761-56881 


I NTER NATION A L 


kinds of faults found in 
equipment. This report can re¬ 
veal the tendency of certain 
models to fail in a given man¬ 
ner, which can indicate de- 
sign-related problems. It can 
also help the service engineer 
decide which faults are more 
likely to occur than others. 

Repair Statistics reports 
reveal which repair actions are 
more popular, information 
that you can use when hiring 
repair personnel. The Ser¬ 
vice Van report gives you a list 
of the addresses of customers 
who request field service, in 
the order of the postal zones 
to aid economical routing of 
the service van. 

You use the Service Sales 
report to extract information 
on sales figures that are a re¬ 
sult of service operations. The 
Warranty Sales report re¬ 
flects sales of warrantable 
hardware items. The Preven¬ 
tive Maintenance Schedule re¬ 
port presents the preventive 
maintenance visits scheduled 
between the current date and 
30 days from that date. The re¬ 
port includes the mainte¬ 
nance contract number, cus¬ 
tomer particulars, items 
covered by the contract, and 
the order of the visits 
scheduled. 

You can use the Item 
Tracking report to determine 
the owner of a piece of equip¬ 
ment by supplying the model 
number and serial number of 
the equipment. Other reports 
include Data Status, Main¬ 
tenance/Contract Renewal Ad¬ 
vice, and Print Reference 
Files. 

The Service Information 
System requires a 286-based 
computer (the company rec¬ 
ommends a 386) with 640K 
bytes of RAM, DOS, a color 
graphics adapter and monitor, 
a hard disk drive, and one 
high-density floppy disk drive. 
The system includes a run¬ 
time version of dBASE IV. 
Price: US$2000 to USS3000, 
depending on the selected op¬ 
tions; US$500 additional for 
the multiuser version. 


Contact: Panda Computer 
Services, 545 Orchard Rd,, 
#10-08, Singapore 0923, 65- 
734-2391; fax 65-732-2088. 

Inquiry 1367, 


A Grammar 
and Style Checker 
for Windows 

G rammatik Windows 
proofreads your Win¬ 
dows documents for errors in 
grammar, style, usage, punc¬ 
tuation, and spelling. The 
package works on Windows 
3.0 as well as Windows 286 
and 386 version 2.11, 

The new Windows inter¬ 
face enhances the usefulness of 
some of Grammatik’s fea¬ 
tures. For example, you can 
stack or tile Grammatik 11 s 
statistical summary screens, 
giving you a convenient way 
to compare readability 
statistics. 

You can see Grammatik 
Windows break a sentence into 
parts of speech in Gramma¬ 
tics parsing window, while it 
proofreads the same docu¬ 
ment in another window. 

When Grammatik locates an 
error in syntax, you read the 
description of the error and, 
at the same time, see the sen¬ 
tence divided into parts of 
speech. This puts the error in 
context, giving you a better 
idea of how to fix it. 

Grammatik Windows also 
works on Microsoft Word for 
Windows, Samna Ami and 
Ami Professional, and Micro¬ 
soft Windows Write files. It 
also works directly on the 38 
word processor file formats 
that Grammatik IV supports. 
Price: £99 for the single-user 
edition; £189 for the five-user 
Business Pack, which sup¬ 
ports five stand-alone worksta¬ 
tions or a five-user network. 
Contact: Riva Ltd., 3 Bent¬ 
ley Industrial Centre, Bentley, 
Farnham GU1G 5NJ, UK, 
44-420-22666; fax 44-420- 
23700. 

Inquiry 1368, 
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□ Paste-up Artist & Equipment 


PhotoWesetter 


Two ways to have 
everything you need! 


All copy was 
created using a 
LaserMaster 1000 
Personal Typesetter 
with 1000x1000 
TurboRes. 


□ Conventional Methods 

When you take the conventional 
approach to publication production, you 
need lots of specialised, expensive 
equipment plus the staff to run it all. 

The conventional process requires lots of 
lead time. It also demands tremendous 
coordination, as you track the work from 
one desk to another (or from one 
independent service agency to another) 
throughout the production cycle. 

Plus there’s a hidden “cost” that’s 
difficult to calculate but easy to 
understand: the cost of stifled creativity. 
Once you specify the first round of type, 
it becomes prohibitively expensive to 
re-examine your initial decisions. To 
change your mind about a piece in 
production risks starting the entire 
lengthy process all over again. 


LaserMaster International Distributors 

COUNTRY 

NAME 

TEL 

AUS 

Computer Graphic Produkte 0222.948541 

BEL 

LascrWorld INT 

02.424.1444 

NLD 

NextDs Trading 

030.871000 

DEN 

InfoCcutm 

0-12.23.1287 

FIN 

Oy Mikrolog 

0.804.611 

GRC 

Unihrain 

01.646.5195 

ISL 

Micro tolvan 

01.688944 

m 

Telcom srl 

02.4870.4100 

MEX 

Aurion Technology 

5.203.9363 

NZI. 

MW Technologies 

04.845330 

tor 

Mini lei 

01.656727 

ESP 

Seorsa 

03.418.7617 

SWE 

InfoCenters 

08.541520 

swz 

CPI 

022.436.800 

GTB 

Katakana 

0628.75641 

GER 

Soft Marketing 

053137.6087 

GER 

GraphySct Team 

022.50922 


^TurboRes Typeshop" 

The TurboRes Typeshop simplifies the 
publication production process, putting 
the power to design and produce all on 
your desktop. 

With the GP1280 Outline Font Monitor 
you can experiment freely, using your 
favorite GEM or Windows programs 
(like Ventura or Pagemaker) to develop 
entire publications on-screen. With its 
state-of-the-art on-the-fly scaling of font 
outlines, the GP1280 guarantees that you 
get precise, accurate on-screen 
presentation of graphics and type, no 
matter which face, style, size, or special 
effects you choose. 

With the LaserMaster 135 typeface 
classics included in the TurboRes 
Typeshop, you get to work with the 
largest bundled type library in the 
world. The TurboRes Typeshop also 
works with fonts from the Bitstream® 
Fontware™ library and with PostScript 
Type 1 typefaces from Adobe or any 
other Type 1 vendor. 

And when it’s time to produce final 
artwork, the LaserMaster 1000 Personal 
Typesetter prints completely made-up 


pages in seconds , with all type, line-art, 
and halftones precisely in place. 
High-resolution printing mode provides 
crisp, clean, 1000 x 1000 TurboRes 
quality for all type and fine art, and 
smooth 1000 x 400 dpi halftone 
resolution, too. 

With the TurboRes Typeshop, you keep 
production AND creative control right on 
your desktop. You get professional 
quality output on plain-paper , 
eliminating the dangers and disposal 
problems of chemicals and photo paper. 
You’ll retain tremendous creative 
flexibility throughout the design and 
production cycles. And you’ll get it all fast . 

Call your LaserMaster distributor 
(see panel) or call LaserMaster Europe: 
(31X0)2503.22000, Dept. 177. 

The TurboRes Typeshop is 
Typesetting for the 90’s 
—FAST! 

[~Lm 1 LaserMaster 

l V CORPORATION 

Debbemeerstraat 12 


2131 HE Hoofddorp 

Tho 

TEL (31) 2503.22000 FAX: (31)250331240 
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WHAT’S NEW 


INTERNATIONAL 


Upcoming Events 


ARECDAO '91 

T he Third International 
Symposium on Computer- 
Aided Design in Architec¬ 
ture and Civil Engineering will 
beheld April 10-12, 1991, in 
Barcelona, Spain, during Con- 
strumat-91, the International 
Construction Fair. The sympo¬ 
sium will be held in conjunc¬ 
tion with ARECSOFT ’91, an 
exhibition of software for the 
construction industry, and 
ARECVIDEO *91, an exhi¬ 
bition of videos for construc¬ 
tion, architecture, and civil 
engineering. 

Subjects of discussion will 
include integrated models of 
the design process, the simu¬ 
lation and synthesis of images 
based on available graphics 
systems, the solutions that AI 
may provide to the problems 
of CAD, graphic and geo¬ 
graphic information systems 
exchange, and the practical ap¬ 
plications of CAD to archi¬ 
tecture and civil engineering. 
Contact; Institut de Tecnolo- 
gia de la Construccio de Cata¬ 
lunya, Wellington 19-08018 
Barcelona, Spain, 34-93-309- 
34-04; fax 34-93-300-48-52. 


RIAO ’91 

ntelligent Text and Image 
Handling is the topic of 
RIAO *91, a conference de¬ 
signed to present the state of 
the an in the storage, retriev¬ 
al, and diffusion of nonstruc- 
tured information found in 
text, image, and sound. The 
conference will take place at 
the Universitat Autonoma de 
Barcelona, Spain, from April 
2-5, 1991, 

The conference will pre¬ 
sent recent scientific research, 
demonstrations of prototypes 
resulting from this research, 
and innovative new products. 


Contact: RIAO ’91, Center 
for the Advanced Study ofln- 
formation Systems, Inc,, Ms, 
ML-T, Maurice, 220 East 72nd 
St. 01OF, New York, NY 
10021, USA, 212-879-4019; 
fax 212-685-8186. 


MacWorld Expos 
1991 

T he first MacWorld Expo 
in Sweden will be held 
January 28-30, 1991* at the 
Stockholm Expo Center. 

MacWorld Expo/Tokyo is 
scheduled for February 14-16, 
at the Nippon Convention 
Center, Japan’s largest conven¬ 
tion complex. Companies dis¬ 
playing their products and ser¬ 
vices include AGFA, Kodak, 
RasterOps, Storage Dimen¬ 
sions, Irwin, IMSL, Radius, 
and Wolfram Research. 

The National Exhibition 
Center in Birmingham, En¬ 
gland, is the site of Mac- 
World Expo/Birmingham on 
March 12-14. 

MacWorld Expo/France 
will take place March 19-21, 
at the CN1T La Defense in 
Paris. 

Due to the response at last 
year's MacWorld Expo/New 
Zealand, the 1991 exhibi¬ 
tion, scheduled for May 
14-16, will be held at the 
new, larger Aotea Centre in 
Auckland. 

With its central European 
location and convenient con¬ 
nections to major cities in 
Europe, Amsterdam has con¬ 
tributed to the success of 
MacWorld Expo/Amsterdam 
over the past two years. The 
next MacWorld Expo/Amster¬ 
dam will be held on May 
15-17, at the RAI Exhibition 
and Congress Centre. 

The first MacWorld Expo 
in Germany, scheduled for 
June 3-6, at the AMK Berlin 


Exhibition grounds, will fea¬ 
ture a conference program 
and exhibition, 

MacWorld Expo/Asia will 
be held at the World Trade 
Center in Singapore on July 
4-7, 

More than 15,000 attend¬ 
ees are expected for MacWorld 
Expo/Australia, to be held on 
November 7-9, in Darling 
Harbour in Sydney. 

MacWorld Expo/Austria 
will join the family of Mac¬ 
World Expos when it is held 
for the first time on November 
19-22 at the Wiener Messe- 
palast in Vienna. 

Contact: Mitch Hall Asso¬ 
ciates, 260 Milton St., Ded¬ 
ham, MA 02026, USA, 617- 
361-2001; fax 617-361-3389, 


High-Technology 
Management 
World Conference 

T he Association for Ser¬ 
vices Management Inter¬ 
national will hold its seven¬ 
teenth World Conference on 
April 29-May 2, 1991, in 
Wiesbaden, West Germany. 
The theme will be ’‘Service 
Leadership and the Changing 
High-Technology Market¬ 
place," emphasizing the global 
transition from manufactur¬ 
ing to service-oriented econo¬ 
mies in the high-technology 
sector, and the resultant 
growth of the high-technol¬ 
ogy services and support 
industry. 

The conference includes 
professional management sem¬ 
inars, world and industry 
leaders as keynote speakers, 
and a fair and exhibition fea¬ 
turing products of major inter¬ 
national firms. 

Contact: The Association for 
Services Management Interna¬ 
tional, 1342 Colonial Blvd., 
Suite 25, Ft, Myers, FL 
33907, USA, 813-275-7887; 
fax 813-275-0794. 


Industrial 
Automation '91 

T he RAI Exhibition and 
Congress Center in Am¬ 
sterdam, The Netherlands, is 
the site of Industrial Automa¬ 
tion ’91 on April 23-26. The 
fair will display the latest sys¬ 
tems for CAD, flexible pro¬ 
duction automation, logistics 
management, purchase and 
sales administration, and fi¬ 
nancial administration. A 
conference program of seven 
seminars will be held during 
the fair. 

Electronics ’91 Amster¬ 
dam will be held simulta¬ 
neously. This exhibition will 
include electronics compo¬ 
nents, production and manu¬ 
facturing equipment, measur¬ 
ing and testing equipment, 
and technical industrial 
software. 

Contact; Mr. J. van Egdom, 
RAI Gebouw BV, Project 
Management Division, Euro- 
paplein 8, 1078 GZ Amster¬ 
dam, The Netherlands, 31- 
20-549-12-12; fax 31-20-46- 
44-69. 


CeBIT ’91 and 
NetWorld ’91 

T he Hannover Fair¬ 
grounds in Hannover, 

West Germany, is the site for 
the Hannover Faire CeBIT ’91 
and NetWorld Europe ’91 on 
March 13-20, 1991. 

The Hannover Faire is the 
world center for office, infor¬ 
mation, and telecommunica¬ 
tions technology, while 
NetWorld is Europe’s net¬ 
working and connectivity trade 
fair. 

Contact: Deutsche Messe 
AG, Messelgelande, Hanno¬ 
ver, West Germany, 49-511- 
89-1189; fax 49-511-89- 
32626. 
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WHERE 


ON EARTH 


CAN YOU CALL US 


FOR AS LOW 


N ow you can connect with BIX, 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks, this saves 
you up to 75% depending on your location. There’s 


ASS20 
AN HOUR? 


no application process. No character 
or packet fees. No extra charge for 
2400 baud. And you’re billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you, log on, and the world of BIX is at your fingertips. 



DENMARK ($23) 


UNITED KINGDOM (S20) 


WEST GERMANY (S23) 


NETHERLANDS (S23) 


SWITZERLAND (S2S) 


FRANCE (S23) 


ITALY 


BT Tymnet Access Information: (All amounts are U.S. dollars) 

AUSTRALIA (S29/hr): MELBOURNE (3)4162146; SYDNEY (2) 290-3400 BELGIUM (S23/hr): BRUSSELS(2) 647-1150. (2) 640-0215 DENMARK 
($23/hr): COPENHAGEN 31-18-63-33 FRANCE ($23/hr): PARIS (I) 47719133, (I) 46027003, (I) 46025750. (I) 46025500; LYON (7) 8930173 
ITALY ($23/hr): MILANO (2) 26-41-24-50 NETHERLANDS ($23rtir): ALKMAAR (72) 1551 90; AMSTERDAM (20) 66 1 0094; EINDHOVEN (4902) 45530; 
THE HAGUE (70) 3475032, (70) 3814641; ROTTERDAM (10) 4532002 SWEDEN (S25/hr): STOCKHOLM (8) 294782 SWITZERLAND ($25/br): 
GENEVA (22) 782-9329; ZURICH (I) 730-9673 UNITED KINGDOM (S20/hr): BIRMINGHAM (21) 6326636; BRISTOL (272) 255392; CAMBRIDGE 
(223) 845860; EDINBURGH (SCOTLAND) (31) 3132172; LEEDS (532) 341838; LONDON Baynard House (71) 4898571. Ealing (81) 5667260 
WEST GERMANY (S23/hr): COLOGNE (221) 210196; FRANKFURT (69) 666-8131. (69) 666-4021; MUNICH (89) 350-7682 


BIX 


To learn more about BIX see our other ad elsewhere in this magazine. 
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MAXIT 

Development 


M Osborne 

linil McGraw-Hill 


MAXIT 


Circle 453 on Reader Service Card 
(RESELLERS: 454) 


Okay, so your laptop cost more than a desktop system... it was 
worth it. But why does everything for it have to cost so much m 

• HALF THE PRICE 

MAX IT Development thought the same and responded with I apt 
memory for % the price of the original manufacturers? memory c; 

■ COMPATIBILITY 

MAXIT laptop memory products are individually designed to be 
compatible with your laptop computet All boards are low powe 
CMOS and LIM/EMS compatible. 

■ RELENTLESS QUALITY 

All MAXIT products have been engineered to provide years of 
service. Every hoard is individually tested before leaving our lab 
to provide you with a top-quality, cost effective solution, 

■ WHY MAXIT MEMORY? 

MAXIT Development specializes In memory products known throi 
out the world for their excellence. Over the past three years, 
thousands of satisfied customers have enhanced their compute 
with MAXIT boards, 

■ FREE INSTALLATION 

Free installation with 24 hour turnaround available. Call us for det 

ORDER YOUR MEMORY TODAY! WE ACCEPT VIS 
AND MASTERCARD. 1-B00-76 MAXIT 
DEALER INQUIRIES INVITED. 
















The Cream. The Crop. 



There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK, 

BYTEWEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTE WEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Here 

- 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada), Your subscription to BYTE WEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don't miss this 
opportunity! 

For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


BVTEfSf 



One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTEW££K offers a money-back guarantee ii you are not completely satisfied, 



YES! Sign me up as a subscriber to the Cream of the Crop, BYTE WEEK at the special subscription 
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Scheduling at a major international airline. Resource allocation in a 
large urban hospital. Herd management on a goat ranch in the 
Australian outback. The tool of choice for all these software appli¬ 
cations: PDC Prolog™. 

The reason: PDC’s uncompromising commitment to provide a 
development environment that combines the advanced language fea¬ 
tures of symbolic processing with commercial-grade speed and relia¬ 
bility. 

The result? You can write full-featured, robust Prolog applica¬ 
tions that don’t need an overstuffed run-time environment and a siz¬ 
zling 386 with tons of extra memory. And you won’t get slow, 
“ivory tower” performance, either. 

Prototyping: Prolog’s compact grammar and flexibility let you 
“storyboard” your program quickly and make changes easily. 
Unfortunately, other implementations are too slow, too bulky 
and too hard to maintain to make it past the prototype 
stage. Our type system and proprietary global flow 


analysis provide native code generation so tight you’re likely to 
find that your “prototype” is fast and compact enough to be the 
final version. 

Object filing system: Lists, trees, graphs, rules—whatever data 
abstraction best models your problem—you can store it with our 
built-in database facility just as easily as if it were a fixed-length 
record in a conventional database. Maintain as many databases as 
required and index your objects with our super-fast B+ trees in net¬ 
worked applications. 

Multi-language programming: The best kind of tool is one that 
works well with others. PDC Prolog generates standard object files, 
so you can easily link your Prolog code to programs or modules 
written in C, assembler or other languages. And it doesn't matter 
which language is the “calling” language. 

Multi-platform programming: Your PDC Prolog source 
code runs equally well right now under MS-DOS, OS/2, 
or SCO Unix System V/386. 



PDC Prolog: A Tool for Serious Programmers 


PDC Prolog Compiler 

For MS-DOS $249 

For OS/2 + DOS $599 

For SCO Unix $2,000 

PDC Prolog Toolbox 

For all versions $125.00 

Shipping and handling extra. Visa 

and MasterCard accepted. 

To order, call 1-800-762-2710 


Prolog Development Center, ApS 

H.J. Holst Vfej 5 A 
DK-2605 Broendby, Denmark 
Tel: +45 36 72 10 22 
Fax: +45 36 72 02 69 

USA and Canada: 

Prolog Development Center 
Tel: 800-762-2710 or 
404-873-1366 
Fax: 404-872-5243 


UK: 

Intcllisoft Ltd. 

Tel: 753 889972 Fax: 753 883983 

France: 

Decibac 

Tel: 1 42272236 Fax: 1 42274844 

The Netherlands. 

Tigranes Worldwide 

Tel: 10/4115757 Fax: 10/4113880 


PDC Prolog is a trademark of Prolog 
Development Center. SCO Unix System V/386 
is a trademark of the Santa Cruz Operation. 


PROFESSIONAL 
USER'S GUIDE 
NOW AVAILABLE! 
Call for details 
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When Jerry combines 
computers, video 
cameras, and VCRs, 
seeing is believing 

A ll of us in the computer busi¬ 
ness get used to two kinds of 
video. On the one hand, there 
is the full-motion video you 
see on your TV, This is known as NTSC, 
for reasons that don't matter* What does 
matter is that it is quite low-resolution 
compared to what you see on your com¬ 
puter screen. It has to be, because if it 
were high-resolution, the full motion 
would be a great deal more complicated. 
Full motion, after all, requires on the 
order of 30 frames a second if it's not to 
look jerky (some older newsreels, as well 
as some of the first pictures taken in 
space during the Mercury /Gemini days, 
use a lower frame rate, which is why they 
do look jerky), 

A VGA screen has a higher resolution, 
but that's also why it's tough to do full- 
motion video out of a PC: the amount of 
information that would have to flow at 
that resolution at 30 frames per second 
would swamp the system. 

Genlock, Anyone? 

On the other hand, a PCompatible is per¬ 
fectly capable of displaying NTSC out¬ 
put, if there is some way to get TV video 
into the system: which is where genlock 
boards come in. These boards accept 
video input, mix it with what comes out 
of computer programs, and display the 
mixture on-screen. They will also pipe 
that mixed signal out to a VCR so that 
you can record it. (You can't record that 
live-action video on your hard disk 
because it wouldn't hold more than a 
minute or so; live-action video record¬ 
ings use a lot of megabytes. And yes, 
there are some tricks involving video 


EXPERT ADVICE 

COMPUTING AT CHAOS MANOR ■ Jerry Poumelle 


Multimedia Video 


compression, but that's not important 
here.) 

This is important to us because Mrs. 
Pournelle's Reading Program needs 
some good promotional materials. We 
figured the best way to do that was to 
make videotapes; alas, the problem was, 
how do you videotape the output of a 
computer? You sure can't just use a video 
camera on the screen, as Roberta found; 
at least, you can't just use our video cam¬ 
era. The results are awful. 

We thought of using an Amiga, which 
knows how to put out NTSC output, but I 
wrote the program in Microsoft Quick¬ 
BASIC, and it is not easily ported to the 
Amiga. 

Then I discovered the USVideo TVGA 
Video Board at a BYTE Editorial Expo. 
It looked to be the answer to our prayers: 
this is a PC board that accepts video 
camera or other TV input, mixes that 
with what's on the screen, and puts the 
combination out for recording by a VCR. 
Not only that: you can also mix in the 
output of Autodesk Animator, which is a 
program that, if you have artistic talent 
or can hire someone who does, will pro¬ 
duce results best described as amazing. 

Want fairies to dance on your screen? 
Perhaps a screen background of program 
output, with fairies to illustrate your 
point? Birds in full color? Really weird 
titles? You can get it all from Animator. 
In a word, the USVideo board and Ani¬ 
mator seemed the perfect combination 
for presenting Roberta's program. 

About that time, we discovered Wil¬ 
low Peripherals. Willow also makes a 
Genlock Video Board. Moreover, our 
copy came with Entropy Engineering's 
Video Titler, which will make all sorts 
and conditions of high-resolution titles 
and screen effects that can be mixed in 
with other PC output and stored on 
videotape. Now we really had everything 
we needed. 

Thus, when Larry Aldridge of Ster¬ 
ling Microsystems brought over the 
Cheetah Gold 486, we tried to install one 


of the genlock boards. There was only 
one problem: we didn't have a monitor of 
poor-enough quality. 

That is, the monitors that we had avail¬ 
able at the time included my Zenith Flat 
Technology Monitor, which I use every 
day and which is about the best text-work 
monitor 1 know of; the 19-inch Electro¬ 
home monitor, which I have had nearly 
forever and which everyone loves; and a 
very high-resolution 19-inch Hitachi 
monitor primarily used for CAD. None 
would work properly: they just don't go 
down low enough in frequency to display 
NTSC output. Sigh. 

I have, somewhere around here, a con¬ 
verter for the Electrohome monitor that 
will let it eat NTSC output, but it would 
have been a great deal of trouble to get it 
out and connect it up, and besides, we 
were anxious to get the Cheetah 486 run¬ 
ning with a Sota VGA board and look at 
some really high-resolution CAD and 
Animator work, which looks terrific on 
the Hitachi monitor. Thus, I put both 
genlock boards away for another time. 

A few weeks later, Alex and his room¬ 
mate tried to get things running on a 
Gateway 2000 system, but they had the 
same problem: both genlock boards want 
a multifrequency monitor, and we didn't 
have one. Meanwhile, at Spring Comdex 
Roberta had been mightily impressed by 
the USVideo demonstration and was now 
anxious to get started. 

Of course, it never rains but it pours. 
Two days later there arrived two multi¬ 
frequency, auto-sync monitors. One was 
from Princeton Graphic Systems: I'd met 
Princeton's president Tom Anderson at 
Spring Comdex and told him my story, 
and he'd arranged for an Ultra-14 to be 
sent. I knew those worked, because that 
is what came with the Northgate system I 
reviewed last year. The other monitor 
was a Panasonic PanaSync Cl391, 
which was recommended by Willow as a 
good one for use with their board. 

After that, things were simple: using 
the Gateway 2000 (a good, solid, reliable 
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machine) as the basic engine, we in- 
stalled both the Willow and the USVideo 
boards, connecting them to the VCR/TV 
I keep in the back room up here. Both 
boards work with both monitors. The 
images on both monitors are rock solid, 
Alex and l set up the Willow board with 
Video Titler and turned things over to 
Roberta—and the adventures began. 

Both Willow and USVideo advertise 
their products as if reasonably knowl¬ 
edgeable people who aren’t computer ex¬ 
perts can use them. We make no doubt at 
all that this is true, but it’s not simple. 
It’s going to take time. As Roberta says, 
before you can genlock, you have to 
understand what genlocking is all about; 
and you only think you know that. 

First came the Willow manual: she re¬ 
ports that in 12 pages of text, there was 
not one single sentence that she under¬ 
stood. Part of it is the terminology, but 
some of it is the English: she’s not at all 
sure some of the sentences actually say 
what Willow thinks they say. The US- 
Video manual wasn't a lot better. 

On the other hand, both companies 
have very good telephone technical sup¬ 
port. “They both put up with my stupid 


ithboth 
genlock boards, you 
cannot easily mix 
monochrome and color. 

questions,” is the way Roberta put it. My 
guess is that they have no choice, since 
these products are going to find their way 
to art departments and account execu¬ 
tives, creative people with little com¬ 
puter experience, who will desperately 
need the output—genlock stuff can be 
spectacular— and they will have less ex¬ 
perience than Roberta, who has, after 
all, lived in Chaos Manor during the en¬ 
tire computer revolution. 

Technically, both boards work, except 
that you cannot easily mix monochrome 
and color: Roberta describes that as sim¬ 
ilar to what happens when you watch oil 
and water mix, and it seems to be the 
same with both boards. Neither one is 


easier or harder to use: they’re both sim¬ 
ple enough to set up once you have the 
right monitor, and both are equally con¬ 
founding when it comes to making the 
software do what you want it to. 

1 wish I were more of an expert on this 
subject, because it’s important; maybe I 
can trigger BYTE’s expert test crew to 
do a complete evaluation, because I f m 
really not competent to tell you which is 
the best product in this line. I can tell you 
why it’s important, and that we have two 
systems that are state of the art. 

And there, alas, matters stand. Ro¬ 
berta has done the beginnings of some 
work. I’ve seen it, and it's already pretty 
good. Not spectacular, but she’s only 
getting started. I’m sure I’ll have more to 
say on this next month. 

Rogers Specialist 

When it came time to hook up a monitor 
to the Willow board, we needed a gizmo 
to convert a 9-pin video into a 15-pin 
video. We put on our safari outfits and 
made an expedition into the cable room, 
and there among the monsters we found 
the cable we needed, but there was a gen¬ 
der problem, so we searched some more. 



See us at COMDEX/Fall, Booth 4N4438 


If a portable computer has improved the 
way you do business away from the office, 
think what a portable modem can do for 
you. With it, you 11 be able to send and 
receive data, and even faxes, anytime 
you want. In or out of the office. 

The WorldPort family gives you a choice of 
four portable modems, including an MNP® 
error-correcting modem and an electronic 
fax/data modem. 

Each is no more than 8 ounces and can fit 
in a shirt pocket. They're small but tough 


and capable, built for the rigors of business 
on the road. 

They connect to practically any telephone, 
public or private, via standard RJ-li jacks or 
an optional acoustic coupler. They adhere to 
Bell and CCITT standards world-wide so you 
can connect to other modems (or fax ma¬ 
chines) almost anywhere. They’re powered 
by a single 9-volt battery or through an AC 
outlet, whichever is more convenient. And, 
they're easily shared as external peripherals 
among co-workers. 


The WorldPort family of modems. They’re 
buill for travel, whether it’s to extreme envi¬ 
ronments, to exotic locations or just down 
the hall, 

Call us today for the dealer nearest you: 

800 - 541 - 0345 . 

(In New York, 516-261-0423-} 



Toochbase Systems, Inc. 
160 Laurel Avenue 
Northporl, NY 11766 
(516) 261-0423 
Fax (516) 754-3461 


MNP is a registered trademark oFMierocom, Inc. WORLDPORT and TGUCHBASE SYSTEMS are trademarfe orTouchhase Systems, Inc. © Touch base Systems, Inc. 
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Everything!*! Ever Winted In UNIX. 

And Less. *99.95.* 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent™ is a virtual clone of 
UNIX. But it was developed 
independently by Mark 
Williams Company. 

Which means we 
don’t pay hundreds of 
dollars per copy in 
licensing fees. 

What’s more, 

Coherent embodies 
the original tenet of 
UNIX: small is beautiful. This 
simple fact leads to a whole host of 
both cost and performance advan¬ 
tages for Coherent. So read on, 
because there’s a lot more to 
Coherent than its price. 

SMALLER. FASTER.. .BETTER. 

Everybody appreciates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space. 






LESS 

IS MORE! 

Coherent For Santa Cruz 
thelBM-POAT Operation's 
and compatible XENIX 286, 
286 or 386 Version 2 32 
based machines. 

No. of Manuals 

1 

8 

No. of Disks 

4 

21 

Kernel Size 

64K 

198K 

Install Time 

20-30 min. 

3-4 hours 

Suggested Disk Space 

10 meg 

30 meg 

Min. Memory Required 640K 

1-2 meg 

Performance* 

38.7 sec 

1003 sec 

Price 

$99.95 

$1495,00 


*Byte Exed benchmark, 1000 iterations on 20 MHZ 386. 

Hardware requirements: L2 meg 51A" orL4 meg 3V2 M floppy, and 
hard disk. SCSI device driver available soon. Does not run on 
Mknodiannel machines. 


Coherent can reside with DOS. So 
you can keep all your DOS applica¬ 
tions and move up to Coherent. You 
can also have it running faster, learn it 
faster and get faster overall perform¬ 
ance. All because Coherent is small. 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 

EVERYTHING UNIX 

WAS MEANT TO DO. 

like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and 
a full set of nearly 200 UNIX com¬ 
mands including text processing, 
program development, administrative 
and maintenance commands. 

And with UUCB the UNIX to 


UNIX Communication Pro¬ 
gram that connects you to a 
world-wide network of free soft¬ 
ware, news and millions of users, 
gp All for the cost of a phone call. 

We could go on, but stop 

we must to get in a few more very 
important points. 

EXPERIENCE. SUPPORT 

AND GUARANTEES. 

Wondering how something as 
good as Coherent could come from 
nowhere? Well it didn’t. It came from 
Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail¬ 
able to users through complete techni¬ 
cal support via telephone. And from 
the ori ginal system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 

With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You’ll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-291-6700) 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60 Revere Drive 
Northbrook, IL 60062 

^Ptus shipping anti handling. Coherent is a trademark of Mark 
Williams Company. UNIX is a trademark of AT&T. XENIX is a 
trademark of Microsoft. 
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Finally, a fast, powerful text 
editor that integrates your 
favorite 
programming 
tools and uses 
no memory! 





Mouse support 
Pull-down menus 
Columnar blocks 
1000 Level Undo 
Regular Expressions 
Small 70K, super fast 
DOS, UNIX/XENIX, FlexOS 
Also VEDIT $69, VEDIT Jr. $29 



FREE Evaluation Copy 
Call 1-800-45-VEDIT 


The new VEDIT PLUS is the productivity 
breakthrough programmers have been 
looking for. Run not only popular com¬ 
pilers, but all of your favorite tools from 
within the editor. When shelling to DOS, 
VEDIT swaps itself and any desired TSRs 
out of memory to give you more memory 
than when you entered VEDIT. 

Only VEDIT gives you the advantages of 
a powerful and flexible editor without 
giving up the convenience of an integrated 
environment. 

VEDIT offers stunning performance, ver¬ 
satility and ease of use. Completely writ¬ 
ten in assembly language, it’s small and 
lightning fast. Edit text and binary files of 
any size, even 100+ megabytes. Installa¬ 
tion is trivial; VEDIT.EXE and an optional 
help file are all you need - no overlays, no 
configuration files. 

Other features include multiple file editing, 
windows, unlimited keystroke macros, 
"hot keys”, context sensitive help, word 
processing, automatic indenting and total 
configurability. VEDIT has been the 
choice of 100,000 programmers, writers 
and engineers since 1980. 

VEDIT PLUS adds a powerful "off the cuff" 
macro programming language, complete 
with source level debugging. 

VEDIT PLUS - $185 for DOS, $285 for 
UNIX/XENIX. Call for a free demo today. 

Greenview 


P.O. Box 1586, Ann Arbor, Ml 48106 
(313) 996-1299 * Fax (313) 996-1308 
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“Aha,” Alex said. “The very thing.” 

He hauled out a large bag of cable 
adapters, gender changers, 9-pin to 25- 
pin converters, and other such stuff. It 
took me a moment to remember where 
I’d got it: just as we were leaving the last 
West Coast Computer Faire, I'd stopped 
at a booth that sells cables, cable adapt¬ 
ers, data switches, general small parts, 
and other such stuff, and grabbed some 
of everything in sight on the theory that 
they would come in handy. It came to a 
bit over $100, and I don’t regret a nickel 
of it. 

Alex noticed the bill: Rogers Special¬ 
ist (27712 Pinehills, Santa Clarita, CA 
91351, (805) 251-2520). “We order 
from them all the time,” he said. “They 
deliver what they promise, no nonsense. 
Good outfit.” This exhausts my knowl¬ 
edge of the firm, but I figure that when I 
can identify a good guy, I ought to. 

Stony Brook Modula-2 

1 was an early enthusiast of Modula-2, 
even back in CP/M days; indeed, when 
Modula-2 first came out, I was confident 
that it would be the language of the fu¬ 
ture, replacing Pascal, C, and BASIC— 
truly a language for the rest of us. Of 
course, things didn’t work out that way. 

In my defense, one reason I was so 
pleased with Modula-2 was that I had an 
early Lilith, a machine that uses Modula- 

2 as its assembly language. Modula-2 in 
the Lilith environment was a program¬ 
mer’s dream: the machine kept track of 
versions, and libraries, and what had to 
be recompiled, and all the other details 
that make programming tedious. With 
Lilith, programming was/u/i, especially 
compared with the other machines avail¬ 
able then. Alas, the Lilith didn’t survive. 

There have been many problems with 
Modula-2. Probably the biggest is that 
there haven’t been any good, standard 
run-time libraries of I/O routines for 
PCompatibles and other machines. Al¬ 
though Logitech developed a really neat 
debugger, the Logitech compiler, while 
quite adequate, is only that. And the 
Logitech programming environment has 
never been described as fun. Other com¬ 
pilers had some good features, some bad. 
The Taylor compiler produces small and 
speedy code, but it’s not easy to use. 

Worse, Modula-2 has design flaws. 
Not just the traditional I/O problems that 
any Niklaus Wirth language seems to 
have, but some odd quirks, such as rigid 
enforcement of case sensitivity and odd 
variable-name syntax (InOut is not only 
legal, but mandatory, but big_screen 
would not be a legal variable name). All 
these difficulties can be overcome, but 


MANOR 


they’re obstacles to learning and enjoy¬ 
ing a language for which there never 
were any really good tutorial manuals. 

I am happy to say that many of those 
problems are no longer relevant. 

The Stony Brook compiler comes with 
a programming environment that takes 
some getting used to, but once learned, it 
can actually be fun. The editor is more 
than adequate, and the environment does 
a good job of keeping track of libraries, 
versions, recompilations needed, and 
suchlike. It’s not a Lilith, but it’s easily 
the next best thing I’ve seen. 

The Stony Brook documents include 
an introduction with lots of examples. 
They begin, as they should, by telling 
you in exact detail how to set up the envi¬ 
ronment, begin your library manage¬ 
ment, and then write, compile, and run 
PROGRAM HELLO. Then they move 
on systematically through the different 
features of the system. 

Moreover, with the Professional pack¬ 
age (will anyone ever admit that some¬ 
thing might be good for amateurs?), you 
get not one compiler but two: one that is 
fast , perhaps as fast as Borland Turbo 
Pascal, and which produces darned good 
code; and an optimizing compiler that 
produces really good code—small, fast, 
tight, and generally neat. Code from this 
second compiler is Microsoft object 
code-compatible, meaning that you can 
link it up to compiled BASIC, C, Micro¬ 
soft Pascal, or FORTRAN code. There 
are good instructions on how to do this. 

The Stony Brook compiler can pro¬ 
duce code you can debug with Code¬ 
View; Stony Brook also provides a good 
debugger of its own, along with a tutorial 
on how to use it in the environment. 

The Stony Brook package comes with 
advertisements and coupons for other 
Modula-2 products, all compatible, in¬ 
cluding sorts, B-tree, and a decent I/O li¬ 
brary. I’d like to see more of that sort of 
thing: what Modula-2 needs is a body of 
compatible libraries of programs and 
toolboxes easily available for all flavors 
of PCs, and particularly all keyboards 
and video boards. This is a good start. 

Realistically, I suppose, Modula-2 has 
lost out in the language wars, and the 
likelihood that it will surge ahead to cap¬ 
ture the place held by Pascal or C is low. 
I think that’s a pity: in my judgment, 
Modula-2 is more powerful than Pascal 
(even Turbo Pascal) and incomparably 
easier to use than C. Modula-2 really 
shines when you have a large project to 
be worked on by a number of program¬ 
mers: with Modula-2, you really can 
have the programmers get together to 
write Definition modules and then work 






















You always find something in the last place 
you look.Unfortunately the average hard disk 

has about 20,000 places. 


New Magellan 2.0 from Lotus 


Of course, you might get lucky. 
And find the file you want in the 
19,992nd place. 

Or, you can 
find it almost 
immediately 
with new Lotus® 

Magellan® 2.0. 

When you 
can’t remember a 
file name, just 
type in a word, 
phrase, or concept related to it. 
Magellan will search your entire 
hard disk and come back with a 
list of relevant files in seconds. 

Scroll down the list and you’ll 
see each one as it actually ap¬ 
pears in its application. Even if 
it’s a graphics file. When you 
find the file you want, a single 


find a file in seconds, even when you 
can Y remember its mme. 


keystroke launches the applica¬ 
tion and loads the file. 

Magellan sim¬ 
plifies all of the 
other utility func¬ 
tions you use 
most, too. Copy, 
Delete, Move, 
Sort, Back-up or 
Rename files, 
groups of files, or 
entire directory 
branches in the free mode, with 
one keystroke. And Undelete 
erased files just as eas¬ 
ily. Even view a 
deleted file before you 
decide to restore it. 

Magellan also lets 
you save disk space by 
compressing data files 


up to 50%, with the built-in 
PKzip'“ file compressor. And view 
compressed files without expand¬ 
ing them. 

And since Magellan is custom¬ 
izable, you can turn any of its 
functions on and off, or even build 
custom menus. 

All of which is why PC Maga¬ 
zine said, “Magellan could very well 
be the finest utility ever written 
for the PCI’ And why every major 
computing magazine has given it 
practically every award they have. 

Call 1-800- 
TRADE-UP, exten¬ 
sion 878, for a free 
auto demo disk. 

You’ll see. It’s 
exactly what you've 
been looking for. 


[f you awn the original Magellan, upgrade to new Magellan 2,0 for only S39. Call 1-80Q-TRADE-UP. extension 877, and ask for the upgrade information kit. PKzip is a registered 
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POWER DEBUGGING 


BOUNDS-CHECKER 

Finds out-of-bounds memory accesses — 
AUTOMATICALLY. 

Flush out those Nasty pointer problems and 
other out-of-bounds memory accesses — 
AUTOMATICALLY. 

Each time you make a change to a program, run 
BOUNDS-CHECKER while testing the new 
code. If you accidentally access out-of- 
bounds memory, BOUNDS-CHECKER 
will pop up displaying the offending 
SOURCE LINE. And your program runs 
at full speed. 

Ship Bug-Free Products 

You can run BOUNDS-CHECKER while 
testing your program. There are no 
additional steps to your testing cycle, 
but you can feel secure when the program 
has passed through BOUNDS-CHECKER 
with no reported problems. 

Many over-write problems and other out-of- 
bounds memory accesses do NOT show up 
during normal testing. An out-of-bounds memory 
location may be modified, but that particular 
location doesn't happen to be important at the time, 
Once the program is in the field and a certain 
network is loaded or a certain T&SR or device 
driver is loaded, that memory location suddenly 
becomes very important... AND THE SYSTEM 
CRASHES. 

You can prevent these problems by making 
BOUNDS-CHECKER a standard part of your 
testing procedure. 

Gives you the protection of a protected 
operating system under MS-DOS. 

BOUNDS-CHECKER uses the 80386 virtual 
machine technology to provide real-time memory 
protection. In addition BOUNDS-CHECKER uses 
the symbolic information output by your compiler 
to differentiate CODE and DATA. When your 
program is running, BOUNDS-CHECKER 
protects the program's CODE and all memory 
outside your program. 



" BOUNDS-CHECKER and Soft-ICE make 
sophisticated use of the most powerful 
versions of Intel's processor family to track 
down some of DOS programming's most 
insidious bugs. If you're developing programs 
for DOS f these are essential tools." 

PC Magazine 
July , 1990 pg. 48 


Soft-ICE 2.5 

New Version, New Features 

The only debugger specifically designed to 
solve those problems unique to MS-DOS that 
we call the DOS Nasties. 

• Memory over-writes 
Hung programs 
Program too big to debug 
Debugging T&SRs and Loadable Drivers 

• Multiple Symbol Tables 

• Supports Microsoft C 6.0 & Turbo C++ 

MagicCV 3.0 
(with LOAD-BIG) 

A set of tools designed to ease the memory crunch 
with Microsoft C 6.0. 

• Run CodeView in Less than 8k 

• Run CodeView with EMM & VCPI 

• Increase heap space when compiling 

• Increase memory with make 

• Load high T&SR’s and device drivers 

• VCPI support 


Requires 80386 PC. 
MS-DOS is a trademark of 
Microsoft Corporation. 


-p Nu-Mega 

TECHNOLOGIES 


BOUNDS-CHECKER. 

.*249 

Soft-ICE 2.5. 

. *386 

MagicCV 3.0. 

.*299 

Special Offer. 

• • 

Buy BC & S-ICE. 

Save $ 100 

Buy S-ICE & MCV. 

..Save *86 

Buy all three. 

Save *186 


30 Day Money-Back Guarantee 


TECHNOLOGIES 

CALL TODAY (603) 888-2386 or FAX (603) 888-2465 

P.O. BOX 7780 ■ NASHUA, NH ■ 03060-7780 ■ U.S.A. 
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apart on their implementation, yet have 
some hope that when they get back to¬ 
gether, the code will run with no side ef¬ 
fects. Of the other languages, only Ada 
can make that claim with any honesty. 

This isn’t meant to knock Turbo Pas¬ 
cal, which is a realistic choice for many 
programs. Borland provides excellent 
support for Turbo Pascal and continues 
to improve it and add features. 

Then, too, I still like BASIC, and 
modern compiled BASICs have incorpo¬ 
rated a number of advanced features 
derived from ALGOL, Pascal, and Mod¬ 
ula-2. Given the on-again, off-again na¬ 
ture of the programming I do, I’ll prob¬ 
ably stay with QuickBASIC and the 
various Crescent tool libraries for most 
of my work; however, if I ever went more 
nearly full-time as a programmer, I do 
believe I’d adopt the Stony Brook Mod¬ 
ula-2 environment, which has hooks to 
Windows and OS/2 (you’ll still need the 
Windows and OS/2 development kits, 
understand). 

If Stony Brook Modula-2 had existed 
in the early days, I think it would have 
the place that Turbo Pascal has now, and 
more. If you’ve ever wondered about 


1 / Stony 

Brook Modula-2 had 
existed in the early 
days, I think it would 
have the place that 
Turbo Pascal has now. 

Modula-2, or if you tried it and sort of 
liked it but gave it up, or if you’re looking 
for a language, look at Stony Brook Mod¬ 
ula-2. Recommended. 

[Editor’s note: See “Modula-3” on 
page 385.] 

Zero Surge 

One of the participants in the sciences 
conference on BIX told a story of a meet¬ 
ing of meditation people at a European 


village near a lake. The guru in charge 
told the group to concentrate on the 
weather, which they duly changed to 
something wildly improbable; the next 
day, supposedly, they did it again, this 
time changing the weather a dozen times 
in the course of an afternoon and playing 
merry hob with the local tourists. As in 
all such stories, the guru isn’t named, 
the group isn’t named, the lake isn’t 
named, and the date and year aren’t 
specified. Moreover, the person telling 
the story wasn’t there himself, but heard 
it from someone who was. 

“Great,” said I. “Tell you what. Get 
that guru to make it rain in Los Angeles 
on the afternoon of August 7, 1990. Spe¬ 
cifically, rain in the Hollywood Hills.” 

I thought no more about it until on Au¬ 
gust 5 came a freak lightning storm and 
rain. Then more on the 6th, with a really 
spectacular show of lightning and thun¬ 
der. Some of the lightning came quite 
close to Chaos Manor, with thunder less 
than a second after the flash. Alas, it 
didn’t rain on the 7th, although there 
were showers on the 8th.... 

However, the lightning got me think¬ 
ing about surge and spike suppressors. 




SAVE 30 MINUTES 
EVERY TIME YOU 
HAVE A PC PROBLEM. 

By using Checkoff to find out if the problem is 
Hardware or Software 

The second you suspect a problem with your PC, you 
the world’s most popular PC diagnostic software. Running Check*/lt should be the 
first thing you do -- because confirming or eliminating your PC’s hardware as the 
source of the problem can save you time, money, and unnecessary repair calls. 

Check^lt will test your PC’s main system board, memory, hard disk drive and 
floppy disk drives, video subsystem, communication ports, printer, keyboard, 
mouse, or joystick. Checki/lt will also display key software and setup data, 
including your PC's exact equipment configuration, current IRQ assignments, 
memory allocation, device drivers, and CMOS table. 

Take a minute to run Check^lt the next time you have a PC problem. Then 
you’ll know the answer to these key questions: Should you back it up, pack it up, 
and send it out for repair? Should you fix a hardware problem yourself? Or, 
should you concentrate on the software and configuration problems that you can 
correct? 

The moment you suspect a PC problem, run Check^lt. 

Look for Check^lt at leading 
retail stores everywhere, 

Or call Touchstone TODAY! 


(714) 969-7746 or (800) 531-0450 

Touchstone 


Software Corporation 

2130 Main Street, Suite 250.Huntington Beach, CA 92648 

Checks It is a registered trademark of Touchstone Software Corporation Copyright €>1990 Touchstone Software Corporation. ALL RIGHTS RESERVED 
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Regular readers may remember The 
Great Power Spike that hit Chaos Manor 
last year: light bulbs literally exploded, 
and the Priam MacDisk on the Mac II 
suffered a hit to the power supply, as did 
the Mac II itself, although both were 
plugged into a commercial surge sup¬ 
pressor. We also lost a Tendon computer, 
a TV and VCR, and some other elec- 
tronic gear, none plugged into a suppres¬ 
sor; and we did not lose Roberta's ma¬ 
chine, although its surge suppressor 


literally died in its defense. 

Since then I have learned that a lot 
of surge suppressors do not work very 
well. The passive metal-oxide varistors 
(MOVs) may over time lose their capabil¬ 
ity, especially if subjected to power 
spikes. In addition, since most surge 
suppressors divert the power surge to 
ground, and most LAN and modem sys¬ 
tems have one side of the signal system 
grounded, there can be power surges in 
the resulting “ground loop.” 


Note that I say "may” and "can be”; 
none of this is inevitable. Unfortunately, 
many people out there seem determined 
to convince you that it is: that if you use 
ordinary surge suppressors, you are play¬ 
ing Russian roulette, and youTl probably 
lose your expensive computer equipment t 
so you had better replace those now. 
Even an uninterruptible power supply 
(UPS) isn’t going to save you, because, 
as one article I have here says, “their in¬ 
puts are "protected 1 by the very same fif- 
teen-cent MOVs as the average surge 
suppressor! ” There is, according to this, 
only one exception to this. Abacus Con¬ 
trols, which licenses their technology 
from Zero Surge. 

And this leaves me with a dilemma. 
It’s certainly true that the Zero Surge 
protection systems are excellent, better 
than the stuff you buy at Radio Shack or 
at swap meets; it’s true that shunting 
power spikes to ground can blow up a 
modem. It's true that UPS systems often 
rely on MOVs. It's true that MOVs can 
die and you won't know it, because doing 
a nondestructive test on an MOV requires 
extremely sophisticated (and expensive) 
test gear. 

It’s also true that in The Great Power 
Spike at Chaos Manor when, due to an 
automobile accident, 16,000 volts AC 
was shunted into our house wiring, not 
only was there no damage to the com¬ 
puters connected to our Clary UPS, but 
there was absolutely no damage to the 
UPS—we had it tested. Moreover, of the 
equipment connected to the off-the-shelf 
surge suppressors we use, the only thing 
killed was the Mac stuff, which had been 
connected to a different—premium!— 
brand. Everything else was fine. 

So: yes, the Zero Surge suppressors 
are qualitatively different, and better, 
than the usual device. They don't shunt 
power spikes to ground, they work faster, 
and they don’t deteriorate. You will cer¬ 
tainly be safer with Zero Surge than with 
a random MOV device. I sincerely doubt 
that you’ll be safer with Zero Surge than 
with a Clary UPS, or let me put it another 
way, I sure don’t want to have to be pro¬ 
tected from anything worse than our 
Great Power Spike. However, if you have 
LANs and modems and generally inter¬ 
connected devices not all connected to 
UPS systems, you probably do want to 
look into Zero Surge. 

It’s Binary 

I love gadgets. I don’t usually have a 
chance to write about them, but this is 
November and Christmas is coming up. 
Perfect time. 

The neatest gizmo I’ve got all year is 

continued 


BY HAND. OR BY NOON 



Announcing Flow Charting" 3 

Now. even complex flowcharts that 
once took days to perfect can be presentation- 
perfect-in no time! 

Quick to master and a snap to use. 
Patton & Patton's flowcharting software is the 
standard of both large and small businesses 
around the world-and is available through 
all major software dealers. 

See your dealer today! Or, for a 
"Wve” interactive demo disk, call: 

800-525 0082, ext BY44. 

International: 40B-778-6557, ext. BY44. 



BWTON&BBnON 

Software Corporation 
Excellence in charting the flow of ideas / 


Works on IBM & 100% compatible PCs, supports GGA/EGA/VG A and over 150 dot matrix and laser printers, 
with multiple print densities and 10 font sizes. Creates multi-page charts, portrait or landscape, on 
most standard paper sizes. Moose or keyboard controlled 

IBM ii a ragiiterad trad a in ark of InTarntlicnil Buiinei$ Machine; CnrpariNcn. 
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MINUTE-MAN 

UNINTERRUPTIBLE POWER SUPPLIES 




TOTAL POWER PROTECTION 

★ BLACKOUTS ★ UNDER VOLTAGE 

★ BROWNOUTS * SURGES 

★ OVERVOLTAGE * SPIKES 

★ EMI/RFI 


STANDBY UPS MODELS 

• 250 VA To 2300 VA 

• Sinewave output - I millisecond 
transfer time 

• Communications interface and 
external battery packs available 
for extended run times 

ON-LINE UPS MODELS 

• 500 VA To 5,000 VA 

• Static By-pass Standard 

• True On-Line - Sinewave outputs 

• Communications Interface and 
external battery packs available 
for extended run time 

NETWORK MANAGER 

• Shutdown software for 
unattended operation 

• Only software to communicate 
with LANs and WANs 

• Novell 286 VAP and 386 NLM 

• SCO Xenix 

SLIMLINE &. UPRIGHT MODELS 


1455 LeMay DrEve 
Carrollton, TX 75007 


Telephone: 
(214} 446-7363 


7AX: (214) 446-901 l TELEX; 140275 OMEGA 

1 - 800 - 238-7272 


• Novell 

• LAN 


LISTED 


INTERFACE 

For Unattended 
System Shutdown 

COMPATIBLE WITH: 


Manager 

• ALTOS 

• BANYAN 

• VINES 

• System V 
UNIX 

1 Custom 
Configuration 
Any 
System 


NOVELL 

Monitor 
Boards 
Available 


FOR L.A.N. 

NOVCLL LABS 

TESTED and 
APPROVED 

NelWare Compolible 


"Distributed in over eighty countries" 
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T3200SX: HO pounds, 16MHz386SX with 80387SX-16 
coprocessor socket, 5 built-in ports, 40MB hard disk 
with 25msec access, 1 MB RAM expandable to 13MB, 
gas plasma VGA display with 16gray scales, 1.44MB 
3Vz* diskette drive. IBM is a registered trademark of 
International Business Machines Corp 386 is a 
trademark of Intel Corporation. 

For more information call 1-800-457-7777. 


NOW AVAILABLE IN 

120MB 

HARD DISK MODEL 



Two IBM compatible expansion slots (one full length 
and one half-length} and an internal modem slot Jet 
you conned to LANs, mainframes and more\ Plus, 
three dedicated internal expansion slots let you 
increase memory up to 13MB. 
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500,000 

360,000 

360,000 

260.000 


At first glance what you see 
is a sleek, 17.0-pound portable. 

But looks can be deceiving. 
Because with a powerful 386™SX 
microprocessor, 6 internal expan¬ 
sion slots and 5 built-in ports, our 
newT3200SX easily replaces 
desktop computers. 

Which means it does every¬ 


thing a bulky desktop computer 
can do. Like networking, com¬ 
puter aided design, data bases 
or even complex spreadsheet 
analysis — anywhere you can 
plug into an AC outlet. 

It has a built-in VGA gas 
plasma display system that lets 
you connect an external color 


monitor. And it can even accom¬ 
modate an optional 101-key 
enhanced keyboard. 

So you can take advantage 
of today’s and tomorrow’s most 
powerful new 386 applications, 
wherever you think best. 

The new Toshiba T3200SX. 
Take it. See how far you can go. 


In Touch with Tomorrow 

TOSHIBA 


Toshiba America Information Systems Inc, Computer Systems Division 
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Introducing OS/RAM8 iKBI 


v 00 8 Mbytes of memory + 2 serial ports. 

Extended and expanded memory. LIM 4.0. 
w 0 Works with all of your programs. 
v* Run DOS or OS/2 effortlessly. 

^ Fast and simple switchless installation. 
v 0 Auto-configuration for all operating systems. 
Works in all Micro Channel computers. 
Expanded memory 10 times faster than Intel. 
Risk free guarantee. Two year warranty. 
IBM approved ID. Best price. Fast delivery. 
Call today 1-800-234-4232 or 617-273-1818 

Capital Equipment Corp. 
Burlington, MA. 01803 

PS/2 and Micro L'haitntl are trademarks of IBM 



the Amazon Binary Clock, which is not 
cheap, but nothing in the house attracts 
more attention* It looks like a golden- 
mean dimensioned rectangular block of 
black plastic about 8 inches tall. There 
are three columns of six lights: left col¬ 
umn for hours, middle for minutes, and 
right for seconds. They give the time in 
binary, which is to say: the bottom row is 
1, row two is 2, row three is 4, up to row 
six for 32; to get a number, add all lights 
that are on* Thus, if 1, 3, and 4 in a col¬ 
umn are on, the number would be 13. All 
18 lights flash once per second and then 
settle into the current time. 

Time can be displayed in a 12- or 24- 
hour format. Depending on which setting 
you choose, the top one or two rows of 
hour lights are superfluous. It will take 
either 50- or 60-cycle current; it comes 
set to 50-cycle, which gives the wrong 
time over here, but it’s easy to change. 

The instructions are complete and 
foolproof, and actually, after a few 
weeks, you learn to read it fairly well, or 
at least I did* This isn't something any¬ 
one needs, but if you're into unusual 
things for your mantle or coffee table, 
this will do it. I have it on a living room 
display table with my collection of ar¬ 
chaeology artifacts: somehow, it seemed 
in good company with an ancient Roman 
(obscene) oil lamp. And it keeps good 
time, too. 


Go! 

I don't keep track of computer go tourna- 
merits, so I don't recall whether COSMO 
or Bruce Wilcox's Nemesis-Go master 
version from Toyogo is the current cham¬ 
pion, but one of them is, much to the vex¬ 
ation of the Japanese go programmers* 
Go is the Japanese national game; it's 
played on a board of 19 by 19 lines, the 
rules are extremely simple, and the strat¬ 
egy is much more complex than chess. 

I long ago became fond of Nemesis-Go 
for the Mac and PC, so much so that I 
have the PC version on my Zenith Z-386 
laptop portable, in case I get stuck in an 
airport lounge with nothing to do. (Fat 
chance; there's always a deadline, so I 
end up writing. Oh, well.) Now, though, 
there's another way to have go with you 
wherever you are: Toyogo has a dedi¬ 
cated go-playing hand-held machine that 
is called Nemesis Igo Dojo, 

It plays excellent go—unless I give my¬ 
self a handicap, it will usually beat me— 
and it's well designed, with a good user 
interface. The screen is easy to see, and 
the controls are easy to use. There are 
bays to plug in additional modules (not 
yet available)- I had some trouble figur¬ 
ing out what the controls do—some of it 
isn't obvious—but straightening that out 
only took reading the manual, maybe 10 
minutes of work, after which it's quite 
intuitive. 


CHAOS MANOR 


Nemesis Igo Dojo plays by both Chi¬ 
nese and Japanese rules. In Chinese 
rules, the handicap stones may be placed 
anywhere; the stronger player passes 
until the weaker has placed handicap 
stones where he wants them. In Japanese 
rules, the handicap stones go on fixed 
points. In addition to handicaps, there 
are levels of play, although the book 
doesn't recommend that you use the 
weaker ones; as Wilcox says, you won't 
become a strong player by watching 
weak play. Use the handicap system if the 
machine continues to beat you. 

The only real defect, so far as I can 
tell, is the size: at 9 by 5 by I l A inches, it 
is considerably larger than a Sharp Wiz¬ 
ard, larger even than the Atari Portfolio. 
You won't carry this in your pocket, or 
even in a gentleman's shoulder bag; 
you'll want a briefcase or small back¬ 
pack. 

What more can 1 say? The Nemesis Igo 
Dojo works, works well, and is just the 
thing for a go fanatic or someone who 
wants to become one. It's made in the 
U.S., and many are exported to Japan. 
And, of course, if you just want a strong 
go opponent for your computer, there are 
PC and Mac versions of the program it¬ 
self. Recommended, 

Scene Generator 

This doesn't quite qualify as a gadget, 
but there are similarities. 

Graphics capabilities on the PC have 
pretty well caught up with the Mac and 
Amiga, although you'll spend a bit doing 
it. Even so, every now and then there's a 
program unique to the Amiga. This is 
one of them: if there's anything like it for 
the Mac or PC, I haven't seen it. 

Nature loves fractals, curves of infi¬ 
nite complexity that have the property of 
being similar no matter what level of de¬ 
tail you go down to. Case in point: coast¬ 
lines, seen from orbit, are irregular. Get 
closer, and they still are. Get down to 
resolution in feet, and they still are; and 
even down to grains of sand, there are 
still these irregularities, similar al¬ 
though not identical to what you saw 
from orbit. 

Scene Generator uses this property of 
nature to generate scenery. Some years 
ago, the designers of the game Star flight 
used a similar technique to generate the 
scenery for the thousands of planetary 
areas you could explore, but the scenes 
they generated weren't nearly as realistic 
as the ones Scene Generator comes up 
with; indeed, some of Scene Generator's 
fractally generated random scenes are 
nearly indistinguishable from scanned-in 
photographs taken in the High Sierra, 
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y* 8 Mbytes of fast 32 bit memory. 
y* Works in all Micro Channel™ computers. 
y* Fast LIM 4.0 driver included. 


v* Provides extended and expanded memory. 

y* Easy switchless installation, 

y 00 Automatic configuration for DOS, OS/2 or UNIX. 

v 0 Risk free guarantee. Two year warranty* 

v* IBM approved ID. Fast delivery. 

v* From $299 to $1249 with 8 Megabytes. 

v* PC Magazine “Hot Prospect^ 1/16/90. 

Cali today 617-273-1818 or 1-800-234-4CEC 


Capital Equipment Corp. 
Burlington, MA. 01803 


PS/2 and Micrrt Channel art trademarks i&f IBM 



and others would convince you they were 
from the moon. 

There are six resolutions. The pro¬ 
gram gives you a great deal of control 
over what you generate—how much 
water, snow, greenery, clouds, and such¬ 
like. L can't think of much practical use 
for this program except to generate eye 
candy, although you might use it when 
building a game; but it’s fun to play 
about with. If you have an Amiga, this is 
likely to be interesting. 

Disney Animation 

As long as we are talking about the 
Amiga, Walt Disney Software presents a 
paint and animation program, The Ani¬ 
mation Studio, in which Mickey Mouse 
and Donald Duck teach you how to do 
animated drawings; for my money, it's 
the easiest such program Fve seen, I was 
about to push the Amiga into another 
room, but now I have second thoughts: 
this thing might even make me an artist, 
and that would take some doing. 

I was recently back at Douglas Trum¬ 
bull's Berkshire Studios, where we had a 
meeting about Klaus Heiss's Mars Cup, 
to be awarded for racing a solar sail vehi¬ 
cle from Earth to Mars; there's some 
hope actually to get that started as part of 
the 500th anniversary of the first voyage 
of Columbus. One of Klaus's demonstra¬ 
tions was a videotape of some solar sail 
models and their deployment; this was 
done by some Georgetown University 
students using an Amiga and Degas 
Paint. It would have been even easier to 
do with The Animation Studio. 

Every time I think the Amiga is about 
finished, someone comes up with new 
and unique products for it. As long as 
Amiga has friends like Disney's pro¬ 
grammers, you can't count it out. This 
program is good—and iCsfun. 

Multi-Media Birds 

CMC Research continues to refine their 
Disc Passage CD-ROM retrieval soft¬ 
ware. Now there are help files, and the 
video imaging works with just about 
every major video card, including those 
from Tseng Laboratories, Video Seven, 
and Tecmar, The help routines aren’t al¬ 
ways as helpful as they think, and there's 
a harshness to some of the retrieval inter¬ 
face that wasn't there on their first Sher¬ 
lock Holmes disk; on the other hand, it 
does the job, and once you're used to the 
interface, it works on a whole raft of CD- 
ROM disks. 

CMC's lineup includes a number of 
medical books and journals, and I'd ad¬ 
vise any physician to look into them: you 
may find that what you want is on a CD- 


ROM, meaning that it is nicely orga¬ 
nized, with search and retrieval capabili¬ 
ties superior to the best paper indexes. 

Their latest CD-ROM is Multi-Media 
Birds of America, which consists of the 
complete John James Audubon Birds of 
America lithographs. There are also re¬ 
cordings of bird calls and the Audubon 
text. 

The bird calls, which are pretty nice, 
are what justify calling this “multime¬ 
dia.” There's no animation, the text it¬ 
self is pretty dry, and, worse, it was all 
written a long time ago and could use 
some modern commentary. 

Example: there are families of red¬ 
tailed hawks in the hills above our house, 
and we go up to visit them quite often; so 
naturally I looked up red-tailed and hawk 
in the search pattern, to find that this 
bird is not known as a red-tailed hawk, 
but Harlan's buzzard. There's no entry 
at all for the peregrine falcon. Now, Fm 
no expert, and it may well be that the real 
experts call a California red-tailed hawk 
"Harlan's buzzard" and have some eso¬ 
teric name for peregrine falcons making 
them impossible to find; but Peterson's 
Field Guide to Hawks sees it quite differ¬ 
ently, as do all the other bird books we 
have. 

I had similar problems looking up the 
goatsucker: from this CD-ROM, you 
may or may not be able to find out that 


the whippoorwill and the common night- 
hawk are members of the goatsucker 
family, but I didn't. 

In other words, this is J. J. Audubon's 
book and nothing else; for the practical 
bird watcher it's no substitute for the Pe¬ 
terson guides, which, alas, have yet to be 
put onto a CD-ROM. On the other hand, 
the 500 Audubon paintings are magnifi¬ 
cent, they show up beautifully on a VGA 
screen, the bird calls are interesting, and 
the retrieval software works fine: if the 
information is on the disk, DiscPassage 
will find it. You don't buy this for the 
text, though. 

Grolier Again 

It is my practice to send the text of my 
column to the company or people af¬ 
fected, with a notation that Til correct 
errors of fact, i'll listen to arguments 
concerning errors of judgment, and I re¬ 
serve the right to determine which is 
which. I did that with the Grolier text last 
month; alas, they took a very long time to 
respond, so that by the time they did, the 
column was set in galley. When an au¬ 
thor rewrites in galley, it is very tough on 
the composition and layout crew; and 
after some thought, I corrected the things 
easily done and let the rest stand. 

Herewith, then, not quite a retraction. 

First, Grolier is reconsidering their li¬ 
cense policy, in part due to my nagging 
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ITEMS DISCUSSED 


Amazon Binary Clock..$150 

Eugene Amazon 
13, Rue de la Madelaine 
] 204 Geneva, Switzerland 
022-21-18-96 
Inquiry 1146. 

Autodesk Animator,..$395 

Autodesk, Inc. 

2320 Marin ship Way 
Sausalito, CA 94965 
(800) 525-2763 
(415)332-2344 
Inquiry 1147. 

Genlock Video Board 

with 512K bytes of RAM and 

Video Titler program....,,... $895 

Willow Peripherals, Inc. 

190 Wil low Ave, 

Bronx., NY 10454 
(800) 444-1585 
(212) 402-0010 
Inquiry 1148. 

Groller Encyclopedia 

Americana...$399 

Groller Electronic Publishing, Inc. 
Sherman Tpk. 

Danbury, CT06816 
(203) 797-3500 
Inquiry 1149. 

Modula-2 Professional 

for DOS and OS/2.$295 

Stony Brook Software 
187 East Wilbur Rd, t Suite 9 
Thousand Oaks, CA 91360 
(800) 624-7487 
(805) 496-5837 
Inquiry 1150. 


Multi-Media Birds of America.,.. $99 

CMC Research, Inc. 

7150 Southwest Hampton St., 

Suite Cl20 
Portland, OR 97223 
(800) 262-7668 
(503) 639-3395 
Inquiry 1151. 


Nemesis-Go... .. $79 

Nemesis Igo Dojo...$695 

Toyogo,Inc. 


P.O, Box F, Dept. Y 
Kaneohe, HI 96744 
(800) 869-6469 
(808) 254-1166 
Inquiry 1152. 

PanaSync C1391. ..$899 

Panasonic Communications & 

Systems Co. 

Office Automation Group 
2 Panasonic Way 
Seacaucus, NJ 07094 
(800) 742-8086 
(201) 348-7000 
Inquiry 1153. 

Scene Generator... $49.95 

Natural Graphics 
P.O. Box 1963 
Rocklin, CA 95677 
(916) 624-1436 
Inquiry 1154. 


Surge Eliminators.$149 and $199 

Zero Surge, Inc. 

103 Claremont Rd. 

Bernardsville, NJ 07924 
(201) 766-4220 
Inquiry 1155. 

The Animation Studio..$179.95 

Walt Disney Software 
500 South Buena Vista St. 

Burbank, CA 91521 
(818)567-5340 
Inquiry 1156. 


TVGA Video Board.$799 

Genlock Overlay Module...$399 


US Video 

62 Southfield Ave. 

One Stamford Landing 
Stamford, CT 06902 
(203) 964-9000 
Inquiry 1157. 

Ultra-14.....$899 

Princeton Graphic Systems 

1100 Northmeadow Pkwy,, Suite 150 

P.O. Box 100040 

Roswell, GA 30076 

(800) 221-1490 

(404) 664-1010 

Inquiry 1158. 

Video Titler EGA and VGA ..... $495 

Entropy Engineering 

12317 Village Square Terrace, 

Suite 202 

Rockville, MD 20852 
(301) 770-6886 

Inquiry 1159. 


them. They were concerned that if they 
routinely released the “network version" 
of their CD-ROM retrieval software, 
they would have dozens of people using 
one CD-ROM. 1 asked how many estab¬ 
lishments there are in the U.S. where 
that’s likely. Or even possible. Could 
there be more than 20? 

And of course there are not, meaning 
that they're inconveniencing thousands 
of users in order to prevent the possibility 
(hardly a certainty) of being ripped off 
by a couple of dozen customers at most. 
That's assuming that Grolier is being 
ripped off if several people on a network 
access a single CD-ROM in rapid succes¬ 
sion. They can't, after all, access it si¬ 
multaneously, because the laser can't be 
in more than one place at once—and in 
any event, how is it worse than when sev¬ 


eral people use different volumes of the 
printed encyclopedia? 

So: as I said, Grolier is reconsidering 
that policy. At the moment, though, what 
I said is true: if you have a network card 
in your machine, even if it is not enabled, 
you* 11 have to get the network version of 
the Grolier retrieval software. They say 
they are willing to send the network ver¬ 
sion free to anyone willing to sign a state¬ 
ment that it won’t be used by more than 
one person at a time. 

Second, if you have multiple CD-ROM 
drives, you must invoke the Grolier re¬ 
trieval software as EE -dO or EE -dl, de¬ 
pending on which one of your drives you 
have the CD-ROM in. Don’t bother look¬ 
ing for that in the manual: it's not there. 
There are apparently further undocu¬ 
mented features in the software. In addi¬ 


tion, if you use the Install program on the 
distribution floppy disk, it does not copy 
over all the files, and thus you will be un¬ 
able to reconfigure unless you have the 
original disk; however, you can man¬ 
ually do a COPY ** t which will bring 
over all the files; the disk isn’t really 
copy-protected. That, too, is not in the 
manual. 

Someone in the Grolier hierarchy de¬ 
cided that explaining all this stuff would 
confuse the user, Tam told that this pol¬ 
icy has now been abandoned and there 
will be a new appendix to the manual ex¬ 
plaining the switches and other undocu¬ 
mented features, to which I can only say, 
hurrah. 

I am becoming increasingly fond of 
the Grolier Encyclopedia Americana 
itself, and once you get used to it, the 
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CSS/3 “ Complete Statistical System v-iih over 1,000 presema- 
tfcm-quafity graphs fully integrated with all procedures and on-screen 
graph customization ■ The largest selection of statistics in a single 
system; in-depth, comprehensive impiementations of: Exploratory 
techniques; multi-way tables with banners; nonparametrics; dis¬ 
tribution fitting; multiple regression: general nonlinear esiitna- 
tion , logitiprobit analysis; general ANCQVAIMANCOVA; stepwise 
discriminant analysis log-linear analysis; factor analysis; cluster 
analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; summit analysis; time series modeling; fore¬ 
casting; lags analysis quality control, process analysis experi¬ 
mental design (with Tagwchi); and much more * Manuals with 
comprehensive introductions to each procedure and examples * 
Integrated Stats Advisor expert system * Extensive data management 
facilities (powerful spreadsheet with formulas: relational merge: data 
verification: flexible programming language) * Optimized (plain 
English menu&mouse) user interface: even complex analyses require 
just few self-explanatory selections (CSS can be run without manual: 
Quick Start booklet explains all basic conventions) ■ Macros, batch/ 
commands also supported ■ All output displayed in Scrollsheets T “ 
(dynamic tables with pop-up windows and instant graphs) ■ 
Extremely large analysis designs (e g,, correlation matrices up to 
32,000x32,000) ■ Unlimited size of files; extended precision; 
unmatched speed (Assembler C) * Exchanges data (and graphics) 
with many applications find. Excel®, Lotus 3®,dBAS£ IV®, SPSS 1 ®) ■ 
Highest resolution output on practically all printers (inch HP, 
Postscript), plotters, recorders, typesetters ■ IBM compatibles, 640k 
or more ■ Price: $595, 

Quick CSS Subset of CSS/3: all basic statistical modules 
(inch data management) and the full, presentation-quality graphics 
capabilities of CSS/3 ■ Price: $295. 



GSSlGRAPHICS A comprehensive graph icscharl- 
tng system with data management ■ All graphics capabilities of CSS/3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management ■ Hundreds 
of types of graphs ■ Inter active rotation and interactive cross-sections 
of 3D graphs ■ Extensive selection of tools for graphical exploration 
of data: fitting: smoothing: spectral planes: overlaying: layered com¬ 
pressions; marked subsets ■ Unique multivariate (e.g., 4D) graphs* 
Facilities to custom-design new graphs and add them permanently to 
menu ■ Import'export of graphs and data, 15 formats ■ Optimized 
(menu/mouse) user interface; even complex graphs require few 
keystrokes: ail graphs on this page can he produced from raw data in 
less than 20 minutes ■ Macros, batch commands also supported ■ 
Unlimited silt of files ■ Highest resolution output on all hardware 
(see CSS/3) * IBM compatibles, 640k or more * CSSiGRAPHICS is 
included in CS&STXTISTICA (available separately for $495). 

Megafile Manager™ Comprehensive analytic data 

base management system * Unlimited size of files (up to 32,000 Gelds 
or 8MB per record) ■ Megafile Manager is included in CSS/3 and 
CSS STATISTICA (.separately: $295). 

CSS:STATISTICA ™ A fully integrated system that 
combines all the capabilities of CSS/3 and CSS:GRAPHICS into a single 
extremely comprehensive data analysis system ■ Price: $795, 


Domestic sh/h $7 per product; 
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H StatSoft 


TM 


232 S E. 13th St. * Tbl&a, OK 74104 • (918) 583-4149 
Fax\ {918] 583-4376 



STATIST! CA Mac w A CSS-compatible, comprehensive data analysis 
and graphics system designed for the Macintosh ■ Large selection of statistical 
medjods hilly integrated with presentation-quality graphics (incl. EDA. multiplots, a 
wide selection of interactively rotauhle 3D graphs: MacDraw-styJe tools) ■ Unlimited 
size of files ■ Exchanges data with Excel and other applications ■ Price $395. 

Quick CSS/MaC™ A subset of STKnSnCA'Mac: all basic statistical 
modules and the full, presentation-quality graphics capabilities of SfXTiSHCVMac ■ 
Price: $245, 



Overseas Offices: StatSoft of Europe {Hamburg, FRG). ph; 040/4200347. lax: 040 4911310. StatSoft UK (London, UK). ph; 0462/482822;tax: 0462/482855, StatSoft Pacific (Melbourne, Australia), 
ph: 613-407-4755. fax: 613-499-7410, StatSoft Canada-CCO (Ontario), ph: 416-849-0737, lax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Representatives 
Worldwide: Holland: Lemax SV 02968-94210; France Conceptei (1) 45669700: Sweden; AkademiData 016-240035: Spam: AD DUNK, SRL: ph: 34-3-459-0722 


CSS. CSS=3. CSS GRAPHICS. MastfAHe Manaswr. Quick CSS. SWT7STICA SlatScril. oEase IV. txcei. 1.01115. MacQrsw Macintosh, PosteCm^ an, Trademarks & Bwir rBapecHue companies. SPSS k a reoiarened rjadernerk at SPSS. Inc 
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retrieval software is easy both to remem¬ 
ber and to use. I'm pleased to see that the 
company is reevaluating its licensing pol¬ 
icies to make life easier for their custom¬ 
ers. I wish more companies would. 

Winding Down 

Again, my desk is piled high with stuff I 
won't get to. The Sola Publishing Group 
(Via Nerino, 8-20123 Milan, Italy) sent 
me a CD-ROM labeled “An unabashed 
history of photographic erotica” that 
isn't precisely what the title says: most of 
the pictures would be better described as 
“raunchy" than erotic. About half the 
text is in Italian. 

There are two Mannesmann Tally 
printers. One is their MT 906 laser 
printer, which uses the Microsoft/Bauer 
interpreter and Bitstream fonts to print 
PostScript files. It also emulates the 
Hewlett-Packard LaserJet II and comes 
with the Z print cartridge, my favorite 
for my old LaserJet I, the Printer That 
Will Not Die, We are in the middle of tor¬ 
ture-testing the MT 906 with some com¬ 
plex PostScript files that I got from Dave 
Moore and Trevor Marshall; if it prints 
those files properly, it should print any¬ 


thing. It's sure fast. 

1 also have the MT 81, a really neat 
dot-matrix printer that's small enough to 
become the “throw it in the Bronco” 
printer for field use. It came in a sturdy 
box that I have reinforced and practically 
waterproofed with duct tape. 

The bribe of the month is a wonderful 
Victorian inkwell, from Underware, in 
celebration of the company being bought 
out. The game of the month is still Rail¬ 
road Tycoon, although the Strategic 
Studies Group does have some nifty new 
scenarios for their World War II simula¬ 
tion system—and the first decent Austro- 
Prussian war game I know of. The latter 
is a scenario for their Decisive Battles of 
the Civil War. 

The books of the month are Jacques 
Barzun's The Culture We Deserve (Wes¬ 
leyan University Press, 1989), typical 
Barzun, delicious and informative; and 
In Pursuit of Truth: Essays on the Philos¬ 
ophy of Karl Popper on the Occasion of 
His 80th Birthday, edited by Paul Levin¬ 
son (Humanities Press, 1982). I became 
a convert to Karl Popper's theory of “fal¬ 
sification” as the only route to truth 
many years ago, and I'm ashamed of hav¬ 


ing missed this book on its publication. It 
contains a good introduction to and ap¬ 
preciation of Karl Popper's work, al¬ 
though anyone seriously interested in the 
philosophy of science would do well to 
read Sir Karl Popper himself: his Open 
Society and Its Enemies (Princeton Uni¬ 
versity Press, 1966) is thoroughly read¬ 
able, and his other works aren't really 
obscure. 

I have the production copy of DR DOS 
5.0, and next week I am going to a semi¬ 
nar on the new Desqview; next month HI 
cover those, and, with luck, much, much 
more. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers ’ comments and 
opinions . Send a self addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE , 
One Phoenix Mill Lane , Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as “jerryp . 11 


Assembly Language 

TOOLBOX 


Assembly Language Toolbox £99 

Incorporate sophisticated and efficient assembly language functions and 
procedures into your own programs quickly and easily! The Assembly- 
Language Toolkit includes over ICO routines designed to speed up 
program development for both professional and hobbyist programmers 
alike. The toolbox allows the use of menus and windows with full mouse 
support, popup context-sensitive help, full printer support as well as 
allowing access io the innermost secrets of the PC, The Assembly- 
Language Toolbox comes complete with sample programs and a 
comprehensive reference manual. 

Toolbox - Professional Edition £299 

Coming complete with all the features of the Assembly Language Tool¬ 
box , the Professional Edition includes fully documented source code of 
all the functions and procedures that make up the toolbox. Written by 


PROGRAMMERS 

Powerful Programming Tools 
for PC Applications 

a team led by one of the UK's leading PC authorities, Christy Gemmell, 
author of the Waiic Groups 'QuickBASIC Bible’ which is published by 
Microsoft Press, the Professional Edition is a unique programming tool 
which gives you maximum control over your hardware and software. 

Toolbox - Utility Pack £49 

Designed to complement the toolbox, the utility pack comprises 
programs allowing complex screen designs to be built easily, mouse 
pointers to be created and incorporated into your own programs, custom 
printer support and a help screen generator. 

Toolbox - On Line Documentation £39 

Comprises on-line documentation for the toolbox and its utilities and is 
supplied in forms suitable for the Norton Guide engine, the Microsoft 
Advisor and Microsoft Programmers Workbench. 

Toolbox for Novell - Call for further Information 


All Packages are available for the Microsoft BASIC 6.0 / QuickBASIC 4.x, Microsoft BASIC 7.1/ QEJX and Microsoft C 6.0. All text modes of the Hercules, CGA, EGA, VGA and MCGA 
adapters are supported Including 30,43 and 50 tine modes together with support for the enhanced {101/102 key) keyboard. Trademarks are the property of their respective holders. 


ArdensoftWare 115-117 Barkby Road 
Leicester, LE4 7LG. England 
44 (533) 460000 Fax: 010 1 44 (533) 740249 
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Their 20MHz 386 System Alone: $ 6 ; 354. 
CompuAdd's NEW DX Success Kit: $ 1995. 
And The Deal Gets Better... 



■ CompuAdd 320 system 
and monitor 

■ 40MB hard drive 

■ FREE Panasonic printer 

■ FREE mouse 

■ FREE CompuAdd 
Windows 3.0 

■ FREE CompuAdd 
MS-DOS 4.01 


We Give You A FREE Printer And More! 




^ompu 



The Panasonic KX-P1180 printer that comes 
with your NEW DX Success Kit is a 9-pin Near- 
Letter-Quality printer. Chosen PC Magazine 
Editor's Choice in November 1989, the Panasonic 


Get386 Power, Kit 
Convenience ami CompuAdd Value! 

Call 800-999-7103 


printer is a $ 179 value—yours FREE when you 
buy CompuAdd's NEW DX Success Kit! 


Compufldd 

Customer driven, by design™ 


i 
























320 System Alone Was *2259. 

Save *263 and Get the Printer and 
CompuAdd Windows 3.0 FREE! 

CompuAdd answers your demands for affordable 
386-powered systems — and goes one better with 
the NEW CompuAdd DX Success Kit. 

The 320 system alone was $2259. Now you save 
$263 and get a FREE Panasonic KX-P1180 printer — 
a $ 179 value! Add to that, a FREE CompuAdd 
mouse plus FREE software worth over $230, and you 
have a deal that appeals to the shrewdest executive. 

The NEW DX Success Kit gives you the power of 
our 20MHz 386 system with the convenience of 
our popular "plug-and-go" kits. FREE CompuAdd 
Windows 3.0 and FREE CompuAdd MS-DOS 4.01 
come preloaded on your hard drive, so your system 
is ready to go right out of the box! 

With the 320 at the heart of your kit, you have 
power for the most demanding tasks — detailed 
spreadsheets, complex databases, desktop publish¬ 
ing and even CAD/CAM. Compatible with OS/2 
and Novell operating systems as well as MS-DOS 
and SCO XENIX, the 320 also makes an excellent 
network file server or powerful workstation . 


CompuAdd's NEW 
DX Success Kit 

*1995 


CompuAdd's NEW DX Success Kit Features 


▲ 80386 microprocessor running at 20MHz 
A 1 MB DRAM expandable to 16MB 
0 wait-state cache memory 
A 40MB (28ms) hard drive 
A 5.25” 1.2MB or 3.5” 1.44MB diskette drive 
Dual diskette controller 
Dual IDE hard drive interface 
A Six 16-bit and two 8-bit expansion slots 


A Five 5.25" half-height drive bays 
A Built in parallel arid two serial ports 

High performance monitor and graphics 
adapter 

FREE Panasonic KX-P1180 printer 
FREE CompuAdd mouse 
FREE CompuAdd Windows 3.0 preloaded 
FREE CompuAdd MS-DOS 4.01 preloaded 

Part Number 66674 





CompuAdd's Top-of-the-Iine Technology 

at Bottom-Line Prices 



CompuAdd 325 

CompuAdd's 325 gives you 25MHz 
386 processing power at an unbeat¬ 
able CompuAdd value price. Why 
pay almost $2000 more for Compaq's 
equivalent system, when you get so 
many extras with the CompuAdd 
325? Extras like FREE CompuAdd 
Windows 3.0, FREE CompuAdd 
MS-DOS 4.01, a FREE mouse and 
FREE onsite service for one year. 
Plus you get CompuAdd- 
designed reliability, backed 
by toll-free telephone sup¬ 
port and the convenience 
of 89 CompuAdd Superstores across the 
country. With the CompuAdd 325, you'll master RAM-intensive 
applications such as accounting, database management, desktop 
publishing and CAD. Pick from a variety of hard drive and monitor 
options to get exactly what your work requires. 

CompuAdd 425 

Running at 25MHz, the CompuAdd 
425 delivers power for everything 
from complex spreadsheets to 
heavy-duty number crunching. 

Based on Intel's revolutionary i486® 
microprocessor — the "mainframe 
on a chip"— the 425 is almost 40% 
faster than a 386 system running at 
the same clock speed! And 
because it's a low profile system, 
you save 30% desktop space 
over comparable 486 sys¬ 
tems. It's compatible 
with MS-DOS®, OS/2®, 

SCO XENIX®and Novell 
environments, so you can easily run 
all your favorite 286 and 386 applications. Plus, you 
get it all (including FREE CompuAdd Windows 3.0, MS-DOS 4.01 
and mouse!) for a low $4995 —less than halfoi what you'd pay for 

IBM's or Compaq's 386* technology! . ^ on the IHM*PS/2 Model 70-386 and Compaq* Model 84-386.1 

Think Technology, Think CompuAdd 



CALL TODAY! or 
visit a CompuAdd 
Superstore for these 
savings . 


800-999-7103 

Hours: Monday - Friday 7:00am to 9:00pm CST: Saturday 9:00am to 5:00pm CST 


CompuAdd 325 Features: 

80386 microprocessor rated at 25MHz 
(8MHz, and 25MHz) 

S 1MB DRAM expandable to 16MB 
n 0 wait-state cache memory 
Dual diskette drive controller 
Dual IDE hard drive interface 
Six 16-bit and two 8-bit expansion 
slots 

Parallel port and two serial ports 
Choice of 5.25" 1.2MB or 3.5” 1.44MB 
diskette drive 
Real-time clock/calendar 
FREE CompuAdd serial mouse 
FREE CompuAdd Windows 3.0 
FREE CompuAdd MS-DOS 4.01 
FREE one-year onsite service 
■ Base System Price: $1695 (64834) 


CompuAdd 425 Features: 

H 80486 microprocessor rated at 25MHz 
with internal 8KB cache and floating 
point processor 

4MB DRAM expandable to 8MB using 
SIMMs (supports 1, 2, 4, 5 and 8MB on 
motherboard, full 16MB on system bus) 
: 5.25" 1.2MB or 3.5" 1.44MB diskette 
drive 

■ 80MB hard drive 

Three 16-bit and two 8-bit expansion 
slots 

One 5.25" and two 3.5" half-height 
drive bays 

16-bit video graphics adapter 
CVGA monitor 

FREE CompuAdd serial mouse 
FREE CompuAdd Windows 3.0 
FREE CompuAdd MS-DOS 4.01 
FREE one-year onsite service 
Base System Price: $4995 (66652) 


CompuAdd 

Customer driven, by design.™ 

12303 Technology, Austin, Texas 78727 


Telex: 

Fax: 

Technical Support: 
Outside US: 
Canada: 

Mexico: 

United Kingdom: 
Germany: 


763543 COMPUADD AUS 
512-335-6236 
800-999-9901 
512-258-5575 
800-387-3266 
95-800-010-0401 
0800-373535 
0130-6009 


institutional jnirthave orders (minimum initial pun have J.V00, t hen-after JSO). ami win- transfers. Heate add 2% tn ail p.m haui fur shipping and handling (mi_ 

13. shipping outside thr continental United Slates wtll increase- cost) Add for shipping and handling to APO/FPO addresses tmimmum *10) AZ. CO. CT. DC, FI.. GA. 
II.. IN. VS, LA. MA. Ml), Ml. MN. MO, NC, NE. NJ. NM. NY. OH. OK. PA. Rl. SC. IKTV VI. VA and Wt residents. pk-asc add appropriate local sales tax nuny-day 
money-balk guarantee does not include return freight or chipping and handling. Opened software, videotapes other consumables and shipping costs an- nontenmdable. 
All return Items must be accompanied bv a return merchandise authorization ikM At number Prices and product descriptions are subject to change without notice 
CompuAdd is not liable lot damage due to omissions ot typographical errors. Call 800-666-1872 lot a copy of CompuAdd's complete warranty 












EXPERT ADVICE 

DOWN TO BUSINESS ■ Wayne Rash Jr. 


The Growth 
of Groupware 



Don’t buy more— 
or less—groupware 
functionality than 
you need 

A s LANs become more popular 
in business, the demand that 
they do something to support 
groups of people who work to* 
gether becomes more important. The 
reason for this requirement is clear. In 
most organizations, people work in 
groups assigned to accomplish a task. 
These may be called project teams or de¬ 
partments, but either way, they are 
groups of people who work together. 

Stand-alone software packages en¬ 
hance a group’s work only to the extent 
that they make an individual’s work 
more productive. So, group productivity 
software, ox groupware, was developed. 

Last year I discussed two early group- 
ware packages, WordPerfect Office and 
Higgins (see “Groping for Groupware,” 
April 1989 BYTE). Since that time, 
groupware has become much more popu¬ 
lar, there is a lot more of it, and there is a 
lot of variety in what it does to help a 
group be more productive. 

The wider selection of groupware 
functions means that you have to look at 
what your organization needs in group 
productivity software before the com¬ 
pany buys it. This variety is important, 
because, unlike with stand-alone appli¬ 
cations, everyone must use groupware, 
so it must support everyone’s needs. 

On the other hand, there are reasons 
why vendors should not include unneces¬ 
sary functions in a groupware package. 
For example, extra functions mean add¬ 
ed complexity and more difficulty in 
learning how to use the package. Also 
because of this sophistication, it takes 
more to motivate people to use group- 
ware once they have it available. 


What Functions Do You Need? 

Every groupware package includes E- 
mail, and nearly all of them include elec¬ 
tronic appointment books and group 
scheduling. Beyond these features, the 
field is wide open. You will find pack¬ 
ages that include everything from word 
processors and databases to calculators. 

The key to determining which func¬ 
tions you really need is to look at how 
your workgroups work. Is communica¬ 
tions their primary need? Do they have to 
schedule a lot of meetings? Are they 
working on creating reports and docu¬ 
ments that have to get passed around a 
lot? Are group members confident com¬ 
puter users, or do they need to work from 
some kind of menu shell? Is the network 
limited to IBM PCs and clones, or are 
there Macs and VAXes in the mix? Be¬ 
fore you start looking at groupware, you 
need to have answers to these questions, 
and you need to know a lot about how 
your LAN is used and how it’s set up. 


What’s Available? 

Of course, before you know whether or 
not you need any software, you should 
know what features and functions it of¬ 
fers. For example, you need to know 
that, with some packages, it is possible 
to schedule resources such as meeting 
rooms and slide projectors, along with 
the people who need to use them. You 
also might find that your organization is 
paying for features that it doesn’t need 
and won’t use, and that make the rest of 
the package harder to use. 

As I mentioned, all these packages let 
you send E-mail messages across the net¬ 
work to other users. To use E-mail or be 
notified of new messages, users must log 
onto the file server containing the group- 
ware package. 

Likewise, most groupware packages 
contain some form of appointment calen¬ 
dar that can interface with a group sched¬ 
uling package. You can keep your ap¬ 
pointments on the computer, and other 


ILLUSTRATION: G. BRIAN KARAS © 1990 


NOVEMBER 1990 • B Y T E 89 













DOWN TO BUSINESS 


ITEMS DISCUSSED 


cc:Mail.$695-$1290 

(25 to 125 users) 
cc:Mail, Inc. 

2141 Landings Dr., Building T 
Mountain View, CA 94043 
(415) 961-8800 

Inquiry 1221. 

INTO.$1499-53899 

(five to 25 users) 

Benchmark Associates, Inc. 

7400 West Detroit St. 

Chandler, AZ 85226 
(602) 961-7519 
Inquiry 1222. 


Network Scheduler.$495-$995 

(eight to 50 users) 

cc:Mail Link.$695-$ 1195 

(eight to 50 users) 

3+Mail Link.$695-$ 1195 

(eight to 50 users) 

PowerCore, Inc. 

P.O. Box 756 
Manteno, IL 60950 
(815) 468-3737 
Inquiry 1223. 

Office Works LAN .... $ 195-$ 1995 
(one to unlimited users) 

Data Access Corp. 

14000 Southwest 119th Ave. 

Miami, FL 33186 
(305) 238-0012 
Inquiry 1224. 


Good Labor ain’t 
cheap! 



Optical Character Recognition 

Software for your scanner that is 
fast,accurate and easy to use. 
Why type when you can just scan? 


SX-OCR 



SX-OCR Reads Text 

• SX-OCR will automatically "re-type" 
your documents, producing text files that 
work with your word processor 

• SX-OCR handles English and foreign 
text, footnotes and headlines, typeset and 
typewritten material 

• SX-OCR will automate the typingprocess 
- from simple business letters to il¬ 
lustrated product catalogs 

SX-OCR Can Learn 

• SX-OCR can be taught to read nearly 
eveiything through its trainable recogni¬ 
tion process 

• In addition, SX-OCR automatically 
avoids dirt, boxes, lines, logos and 
graphics while converting text images to 
ASCII files 

SX-OCR Manages Graphics 

• SX-OCR uniquely separates graphics 
from text in one scan... and remembers 
both 

• SX-OCR can import and export popular 
image formats such as PCX and TIFF 

Compatability 

• PC-AT with 640K RAM and 2mb availa¬ 
ble on hard disk - EMS memory can be 
used in place of the hard disk space to 
speed up the OCR process 

• SX-OCR works directly with the follow¬ 

ing scanners: Cannon, HP, Microtek, 
Panasonic, Ricoh, Umax, Chinon, Zsoft, 
Princeton, Abaton, AST, Mitsubishi and 
others; also will work with any scanner 
that will make a .PCX file ora bilevel .T1F 
ffic __ 

The heart of OCR is the quality of 
the software engine, the algorithm 
that converts me graphic image 
into the actual text character. SX- 
OCR is belter and faster than any 
OCR package on the market today 

Suggested Retail Price $395.°° 

Call for special, discount prices on 
SX-OCR and handheld, sheetfeed and 
flatbed scanners: 

1-800-759-4001 

Desktop Technology Corporation 

986 mangrove, suite b 
Sunnyvale, ca 94086 
(408) 738-4001 
fax (408)-739-31Q9 


people can use the network to see if 
you’re available for a meeting and, if so, 
include you in it. Each of the packages 
handles calendars and scheduling a bit 
differently. But most give you a place to 
insert your appointments, usually in 15- 
minute blocks. You can also get a picture 
of how your calendar looks for the day, 
week, and month. Some will show six- 
and nine-month blocks of time. 

If you want more than scheduling and 
mail features, you’ll need to check out 
groupware packages with more sophisti¬ 
cated capabilities. Office Works LAN 
from Data Access, for example, includes 
the ability to send E-mail to other sys¬ 
tems using telex and fax. Its mail system 
also supports specialized phone mes¬ 
sages—electronic versions of the little 
pink messages that build up on your 
desk—and it can dial the phone for you 
while you’re looking at the message. 

Office Works includes the ability to 
track people and documents as well as 
mail. You can store names and addresses 
and use the information to print every¬ 
thing from mailing labels to Rolodex 
cards. This package also contains a con¬ 
trol function that lets you track the loca¬ 
tion and contents of a document. If the 
document isn’t in electronic form, the 
process is very difficult. If it is, the pro¬ 
cess is easy. Office Works LAN will 
start up the word processor that created 
the document and then load in the docu¬ 
ment for you to read. 

You Want More? 

Some managers want a complete group- 
ware solution so that everyone will be 
using the same software for everything 
they do. To meet this requirement, they 


must have either a standard suite of net¬ 
work applications along with their group- 
ware, or a groupware package that sup¬ 
ports just about all the features that they 
are likely to want. There are packages 
that provide this type of functionality. 

One such package is INTO (Intuitive 
Network Total Office) from Benchmark 
Associates. It attempts to support all the 
common office functions. In addition to 
E-mail and scheduling, you also get a 
phone book, a data manager, phone mes¬ 
saging, and a note taker (a kind of text 
editor with a search capability). And 
there’s more. 

At the point where other packages run 
out of features, INTO begins. Along with 
all the typical groupware capabilities, 
INTO includes a full-featured word pro¬ 
cessor, a spreadsheet, business graphics, 
and a calculator. Overall, you may find 
that this combination of features saves 
you money and helps to integrate your 
groupware and applications more tightly. 

Do-It-Yourself Groupware 

While the massive integration of large 
groupware packages might fit the needs 
of some organizations, many others find 
that their requirements don’t extend be¬ 
yond E-mail and time management. 
Either their corporate practices don’t 
lend themselves to the rigid format de¬ 
manded by more structured systems, or 
the projects involved are too specialized 
for most generalized applications. What 
doesn’t change is people’s need to com¬ 
municate, either by mail or in meetings. 
A groupware package that fills this need 
is all that many organizations require. 

If you have modest needs, it makes 
sense to purchase in a modest fashion. 
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Zenith Data Systems Presents 
Everything %u Love About The PC 
... Plus The Benefits Of Graphical 
Computing. 



ZENITH DATA SYSTEMS INNOVATES AGAIN 

Zenith Data Systems was the 
first to offer Microsoft" 1 Windows™ 
version 3.0 and Asymetrix® ToolBook® 
pre-installed on every hard drive 
386-based desktop PC. And that’s 
just part of The Seamless Solution 
we’ve created for today’s graphical 
computing environment. 

With Microsoft Windows version 
3.0 and the fingertip simplicity of the j 

Microsoft Mouse, your Zenith Data 
Systems PC lets you glide graphically, 
seamlessly between applications. 

While Asymetrix ToolBook lets you 
design your own applications under 
Windows version 3.0. So your produc¬ 
tivity will soar. With the greatest 
of ease. 

A $643 value? Microsoft /' 
Windows version 3.0, Asymetrix ^ 
ToolBook and the Microsoft Mouse 
are all yours with every Intel386? 

386 EISA or 386SX desktop PC. k 

Add our award-winning 14" 

VGA Flat Technology Monitor, and 
you’ve got The Seamless Solution. 

So your Windows version 3.0 and 
ToolBook applications will come to 
life with breakthrough clarity. 

Zenith Data Systems. Trans¬ 
forming the PC into a powerful 
graphic environment. For more 
information and the name of 
your nearest Zenith Data Systems 
Medallion Reseller, call: 

1-800-523-9393 


Microsoft and Windows version 3.0 are trademarks of Microsoft Corporation. Asymetrix and ToolBook are registered trademarks of Asymetrix Corporation. Intel386 is a trademark of Intel Corporation. 
•Based on suggested retail price if purchased separately. €> 1990 Zenith Data Systems Corporation 


The Zenith Data Systems Sphere 

The universal symbol of simplicity, the sphere 
perfectly represents The Seamless Solution** from 

Zenith Data Systems. 

ZENITH 

data systems 

□ 



Circle 376 on Reader Service Card 













DOWN TO BUSINESS 


Likewise, if your needs for word pro¬ 
cessing are already met by another appli¬ 
cation, such as the LAN version of Word¬ 
Perfect or WordStar, why pay for word 
processing in a groupware package? In 
fact, why buy a package at all? Why not 
assemble the parts you need yourself? 

A modular approach to groupware is 
still in its infancy, but the initial parts 
exist now. Many organizations are find¬ 
ing that with a combination of the highly 
regarded cc:Mail and Network Schedul¬ 
er, you can take advantage of the best of 
two excellent products. The fact that Net¬ 
work Scheduler will integrate itself with 
cc:Mail makes the system even more at¬ 
tractive. 

Both of these packages were designed 
to perform a single specific task. For that 
reason, cc:Mail is very well designed, 
runs on a variety of platforms, including 
the Mac and the VAX, and is very rich in 
functionality. Likewise, Network Sched¬ 
uler is designed simply to schedule time 
and does not go overboard providing 
needless frills like calculators and ad¬ 
dress lists. You get a complete scheduling 
package that’s flexible and easy to use. 

With a do-it-yourself approach, you 


don’t have to buy anything until you need 
it. You can get started with E-mail by 
buying cc:Mail and then add Network 
Scheduler later as you need it. Both pack¬ 
ages are inexpensive ($695 for a 25-user 
LAN), making them cost-effective as 
well as performance favorites. While 
you may not think price is your highest 
priority, consider how much you’d have 
to pay for a really large LAN and the fee 
many vendors charge for each user. 

Groping for Groupware 

As you can see, if you want to use group- 
ware, you have a lot of options. They 
range from a solution you can assemble 
yourself to one that attempts to combine 
all the software your workgroup is ever 
likely to need. 

Each of the packages will do what it’s 
supposed to do, and each works on most 
popular LANs. The critical factor when 
choosing any groupware package is the 
requirements that you need to meet. Buy¬ 
ing groupware that greatly exceeds your 
needs is probably a waste of money. Buy¬ 
ing groupware that doesn’t meet your 
needs is wasteful and shortsighted. 

How do you find out what your re¬ 


quirements for groupware really are? 
You talk to the group of people whose 
productivity you’re trying to enhance. 
You analyze what they actually need to 
accomplish by asking them what they do 
now and what they would do if it were 
possible. Then you turn those needs into 
documented requirements and match the 
requirements against the functions that 
each groupware package supports. By 
this process, you can obtain software that 
actually increases your productivity. 

Next month, more on this subject as I 
look at how the heavy hitters can help 
your group be more productive. ■ 


Wayne Rash Jr. is a contributing editor 
for BYTE and technical director of the 
Network Integration Group of American 
Management Systems, Inc. (Arlington, 
VA). He consults with the federal govern¬ 
ment on microcomputers and communi¬ 
cations. You can contact him on BIX as 
“waynerash , ” or in the to. wayne con¬ 
ference. 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


ABC Flowcharter for Windows 

“Simply the easiest way to document procedures.” 



ABC Flowcharter™ makes drawing and editing 
flowcharts easier than ever. It’s loaded with 
features that help you make and edit charts in 
a fraction of the time needed w ith other 
flowcharting or drawing programs. 

ABC Flowcharter’s advanced link feature lets 
you break complicated procedures into smaller, 
more manageable steps. Just click on a shape to 
display a sub-chart or procedure. It’s that easy. 

Ask your dealer for a demonstration or call 
1-800-227-0847 for more information. See for 
yourself w r hy ABC Flowcharter is quickly 
becoming the standard flowcharting tool for 
the Fortune 1000. Retail price $2 95. 

Roykore 

2215 Filbert St. 

San Francisco, CA 94123 
415-563-9175 


92 BYTE* NOVEMBER 1990 


Circle 304 on Reader Service Card 














Only one puts 
you in control 
of your personal 
computer. 


Control Room;"The ultimate utility from AshtonTate. 

Imagine having a built-in computer 
consultant that can analyze your system’s capabilities. 
Configure it for optimal comfort and performance. 
Automate dozens of chores. Check your system daily 
for viruses. Perform hardware and software inven¬ 
tories of entire networks. And make your internal 
support easier. 

Control Room does all this and more in 
seconds. And in plain English. 

You can customize your keyboard to 
work the way you want it to work. Save time with an 
outstanding disk cache. Change system files in a flash. 
Undelete files and directories without access to tools 
that can be damaging when used by novices. Have 
the answers you need to simplify technical support 
calls. And get instant response to hundreds of 
questions. In fact, Control Room replaces up to 25 


different 
utilities. 

Even if you 
don’t yet 
own a com -1 

puter, just Control Room 

pop it into j 
any IBM® 
orioo%- | 

compatible ™ —■»• - - 

for an in-depth summary that helps you choose the 
system that’s right for you. 

For more information on the ultimate soft¬ 
ware utility-one that puts control of your computer 
at your fingertips-call 1 - 800 - 437 - 4329 , ext. 3713 . 

A AshtonTate 



Copyright © 7990 by AshtonTate Corporation. All rights reserved. AshtonTate and the AshtonTate logo are registered trademarks and Control Room is a trademark of Ashton Tate Corporation. 
































©1990 Sun Microsystems, Inc. ®Sun Microsystems and the Sun Logo are registered trademarks of Sun Microsystems, Inc. OPEN UC>OK is a trademark of AT&T, All other products or services 
























































The OPEN LOOK "user interface. 

It's a real hit with independent software 
vendors, in-house developers and end 
users. In fact, over 300 applications are 
in development today. By people like 
Lotus* INFORMIX* Island Graphics* 
Interleaf? and Frame! And it's the most 
popular front end to UNIX! For a 
number of reasons. 

First of all, it makes UNIX easy to use. 
Because there are no complicated UNIX 
commands. It also looks better than any 
other interface. From its icons to its 3D 
elements. And makes users more effi¬ 
cient. For example, our drag and drop 
feature gives them a simple, intuitive 
way to move files around the desktop. 
Our push-pin icon makes it even easier 
to use. And OPEN LOOK gives users 
the same interface across multiple plat¬ 
forms, so they learn it once. And enjoy 
access to a huge range of network 
resources. 

As a developer, you'll see it's also the 
easiest to work with. Because it's part of 
OpenWindows?a complete develop¬ 
ment environment. With the tools you 
need to create applications faster than 


ever. And ready-made features, like our 
DeskSet " graphical productivity tools, 
that you can give users right away. 

Of course, the business reasons to 
choose OPEN LOOK are just as strong. 
OPEN LOOK is the standard interface 
of AT&T's UNIX System V.4, so it's 
included at no charge. And it will run on 
over 20 platforms, including DEC? HP,* 
and IBM! Since it's portable across 
multiple platforms, you only write your 
application once. Which saves thou¬ 
sands of man-hours. Finally, with OPEN 
LOOK, you have the full support of 
a company that leads the workstation 
industry in worldwide shipments? 

We've put together a videotape that 
shows you exactly what OPEN LOOK is 
all about. Just call us at 1-800-624-8999 
(ext. 2068), and we'll send you a 
free copy. 

Then find a nice comfortable seat 
close to your screen. Because the closer 
you look, the better we get. 



mentioned are identified by the trademarks or registered trademarks of their respective companies or organizations. ^Source, International Data Corporation, 1990.36.3% market share. 
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3780 ip 
Mulatto 



Operating Systems 

0 MS-DOS 
Hf Concurrent DOS 
Ef UNIX SystemV/386 
0' XENIX 286/386 

□ AIX 

□ 386/ix 

□ HP-UX 

□ Sequent Dynex 

□ NCR UNIX 
0 VMS 

E3 Macintosh 


Applications 

□ EDI 

□ Point-of-Sale 

□ Mainframe RJE 

□ Medical Claims Filing 

□ Check Clearing 
and Deposits 

0 Electronic Funds 
Transfer 

□ Credit Card Verification 

□ U.S, Customs Automated 
Broker Interface 

□ Electronic Tax Filing 



• •• 


and More! 


CLECFs 3780Pius’ is the 
preferred 3780/2780 bisynchro¬ 
nous communications solution 
for applications requiring fast, 
efficient data transfer- It’s been 
proven in over 50,000 worldwide 
installations. 

With 3780Plus, you get 
full IBM 3780/2780 RJE emula¬ 
tion for IBM PCs, PS/2s f and 



compatibles. It also works with 
RS/60G0, DEC VAX, HP90QQ, 
NCR Tower, Prime, Pyramid, 
Sequent, Altos, and Apple Mac* 
intosh systems, 

Features include forms con¬ 
trol, auto dial/auto answer, and 
a communications line monitor. 
Our powerful Scripting 
Command Language and 
Application Program 
Interface make 
unamended 
operation easy. 

We offer 
378QPlus on 


high-speed modem boards, high* 
performance coprocessor boards, 
and economical synchronous inter¬ 
face boards. Internal modems 
supported include 201/212,208, 
208/2400, V22 bis, V32, and others. 
External modem auto-dialing capa¬ 
bilities include UBS BSC, SADL, 

AT Command Set, and Y25 bis. 

We also offer 3780Plus 
through our intelligent 
SYNCcable, which 
allows synchronous 
communications 
activity through 
asynchronous 
ports. 



To learn more, call us today 
at 1-800-233-2536. Or write 
to us at 3796 Plaza Drive, 

Ann Arbor, Michigan 48108. 

FAX: 313/662-1965 

CLEOS 

CLEO Comminucatiomi^ 

A Division of interface System , Inc, 



AVAILABLE WORLDWIDE! 

In Europe, call Sintec Peripherals Ltd, in Slough, England, at 0753-811888 (FAX: 0753-811666). 









EXPERT ADVICE 

NETWORKS ■ Mark L. Van Name and Bill Catchings 

Hard Choices 

FOR NETWORK 

Managers 



Most people can’t 
afford to wait for 
tomorrow’s solutions 


N etworks are practically un¬ 
manageable, and the situation 
is only getting worse. Unless 
vendors rally around a single 
network management standard, we’ll all 
pay with more network downtime and 
more network problems in general. 

The problem isn’t that network man¬ 
agement products don’t exist. Quite the 
opposite is true; such products abound. 
The problem is that no single product ad¬ 
dresses all the problems facing the man¬ 
agers of today’s large, heterogeneous 
networks. Users need a single product 
with which to manage an entire network; 
what they have are different management 
products for every component. 

It doesn’t have to be that way. We re¬ 
cently got a tantalizing glimpse of what 
the future of network management could 
be. An administrator at a large institution 
was managing a network of over a thou¬ 
sand devices from a single Sun worksta¬ 
tion. On the Sun’s screen was a map of 
the network—little white boxes linked by 
glowing green lines. Each of the boxes 
represented a device, such as a worksta¬ 
tion, bridge, router, or gateway. The 
lines indicated connections between the 
devices. Some of the connections were 
network media, such as Ethernet or 
fiber-optic cables, while others were T1 
and microwave transmissions. When a 
device or connection encountered a prob¬ 
lem, its on-screen counterpart turned 
yellow; when the device went down, its 
box or line glowed red. 

You could even zoom in for a closer 
look. We double-clicked the mouse on a 
bridge, for example, and up popped sta¬ 
tistics on the number of packets that 
bridge had received and transmitted, the 


number of errors, and so on. 

We instantly knew what else the pro¬ 
gram could do. Clicking on a server’s 
box would produce statistics on its file 
and printer usage. Clicking on an Ether¬ 
net cable would give us a closer look at 
the PCs hooked to that cable. Everything 
was in one place, accessible from this one 
program. 

We were wrong. The program could 
not do what we wanted because the de¬ 
vices on the network didn’t all support 
the same network management standard. 

Back to the Future 

Many of those devices, however, did sup¬ 
port the Simple Network Management 
Protocol, and that support made possible 
the features we saw. The SNMP specifi¬ 
cation comes from the Internet Engineer¬ 
ing Task Force, the folks who brought us 
TCP/IP, the Unix networking standard. 
At its core, SNMP just defines how a net¬ 
work manager can communicate with 


network agents. The manager is a pro¬ 
gram that can accept, manipulate, and, 
generally, display information about 
the state of the network—such as the pro¬ 
gram we saw running on the Sun work¬ 
station. An agent is a device on the net¬ 
work, and theoretically it can be any¬ 
thing from a workstation to a bridge, 
router, gateway, or server. The only re¬ 
quirement an agent must meet is that it 
must be able to run some SNMP soft¬ 
ware; thus, it needs its own processor 
and memory. 

SNMP is only a protocol, a specifica¬ 
tion for how the manager and the agents 
can communicate. It does not specify the 
contents of all possible exchanges—just 
how to make those exchanges. Even the 
way in which the manager and the agents 
communicate is fairly simple. The man¬ 
ager and the agents do not need to stay in 
touch constantly; instead, the manager 
merely “yells” to the agents periodical¬ 
ly. Nor do the agents have to remember 
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The Hercules Graphics Station 
Card gives you the real picture and 
power to spare. Power to run Windows 3.0 
and beyond. 

With 1024K of VRAM for 16- and 24-bit 
color, up to 16.7 million colors are within 
your grasp. Pictures will appear more 
lifelike than ever. And with its TI34010 
processor, the Hercules Graphics Station 
Card frees your CPU from time-con¬ 
suming graphics functions. You can run 
programs like PageMaker, Excel and 
Core! Draw up to five times faster than 
the fastest super VGA card, even at 
1024 x 768 resolution. 

Only the Hercules Graphics Station 
Card combines VGA for today's 
applications, theTI 34010 for more 
power and future applications, and 
16- and 24-bit color high quality photo 
realism. Ail at a surprisingly low 
price. Call 800 532-0600, ext. 722. 

for more information. 

VH After all, 24-bit 
jll color is just one of 

LkJ our strengths. 


©CiWlbnBH Iir. M PhIki itistl, lirhlii 

U HT1D kcrtults ill tirulu iqjlitt Slilin Cirf ill uiriniiln if HefuIh 
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these conversations; only the manager 
needs such records, and then only as a 
management tool, 

SNMP is well on its way to becoming a 
standard. More than 100 vendors have 
signed up for it so far, with more coming 
all the time. Some of the vendors are 
even major workstation players, such as 
IBM and Sun, Most, however, are mak¬ 
ers of network connection devices—the 
vendors behind the bridges, routers, and 
gateways that worked so well with the 
software we saw. 

Roadblocks 

With all this momentum behind it, you 
might think that SNMP was unstoppable, 
maybe even on its way to fulfilling our 
earlier visions. But that’s not the case. 

For one thing, SNMP doesn't cover 
enough ground to meet all our needs. 
The base specification details only how 
the manager and the agents communi¬ 
cate. To make our universal-manage¬ 
ment dream come true, we also need 
standards for what every possible kind of 
agent—including workstations and serv¬ 
ers—can say to the manager. Some such 
SNMP-based standards exist, but mostly 
for bridges, routers, and gateways— 
hence the wider adoption of SNMP by 
vendors of those products than by any 
other types of vendors. Server vendors, 
for example, have largely ignored 
SNMP, so SNMP console products typi¬ 
cally offer no information about server 
activity. SNMP also has so far been asso¬ 
ciated primarily with Ethernet, although 
work is ongoing to bring it to Token 
Ring, Fiber Distributed Data Interface, 
and other types of network connections. 

Back to the Future, Part II 

The newest and perhaps greatest obstacle 
to SNMP, however, is a second—and, in 
many ways, better—proposed network 
management standard: Common Man¬ 
agement Information Protocol. 

CMIP comes from the International 
Standards Organization (ISO), the group 
behind both the Open Systems Intercon¬ 
nection model and the networking soft¬ 
ware of the same name. CMIP defines 
standard types of communication for 
practically every kind of information you 
might want about a network—physical 
faults, security breaches, file opera¬ 
tions, configuration data, performance, 
accounting, and on and on. It’s obviously 
a much larger and more comprehensive 
standard than SNMP. A companion 
specification, the Common Management 
Information Service standard, defines a 
large set of functions that a manager 
must provide. You don’t have to look long 
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You can’t be 
too rich, too thin 
or too smart 



RICH 

in features like a replace battery 
indicator, internal control language, 
site diagnostics, and full-time surge 
and noise suppression 


THIN 

to fit easily under the monitors of 
desktop servers and workstations 


SMART 

with an intelligent interface to 
allow automatic shutdown of 
network operating systems such as 
Novell , Lan Manager, Lan Server , 
SCO Unix, Banyan and more 



Some 

people also 
say you 
can’t be too powerful. But to 
a computer too much or too 
little power can be disastrous. 
Protect your desk space and 
your data with APC's new 
Smart-UPS™ 400, designed 


specifically for servers or 
workstations such as the IBM 
PS-2/80 and the Compaq 
DeskPro 386. With Power- 
Doctor™ software, you can 
even monitor your site's 
power quality and export the 
data directly to popular 
spreadsheets. So even if 


See us at BOOTH 238 


® €OfllD£H7f all *90 

November 12-16, 1990 
La:- Vegas. Nevada 


you're finding it hard to get 
rich or thin, protecting your 
data with an APC UPS will 
always make you look smart. 

Call 800-541-8896, Dept. 

A2 to receive your free 
Power Protection Hand¬ 
book. Resellers ask about our 
extensive support programs. 


The industry's leading UPS systems 



"All Around 

Reliable 

Choice* 

PCWEEK 


CO-DEVELOPER 


LAN 100 

UPS of CHOKE 


American Power Conversion 


Lan's Best Friend ™ 


© 1990, APC, 3 32 Fairgrounds ltd., Wes,i Kingston, RI02892 USA. Inti headquarters ai 2 bis rue P,H. Spank, Esplanade Parc d'Entcrprsses, Saint Thibault dcs Vigncs, 77462 Lagny sur Mamc, 
Cede x. France. 011-33-1 -64-021158. Products carry a t wo year warranty. Lan"* Best Friend, Smart-UPS, PowerDoctor are trademarks or APC. AH other trademarks are the prope rty of the i r owners 
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Rack & Desk 
PC/AT Chassis 

Integrand’s new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
stock modules allow you to customize our 
standard chassis to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support all at prices competi¬ 
tive with imports. Why settle for less? 


Rack & Desk Models 


Accepts PC, XT, AT Motherboards 
and Passive Backplanes 
Doesn't Look Like IBM 
Rugged, Modular Construction 

Excellent Air Flow & Cooling 
Optional Card Cage Fan 
Designed to meet FCC 
204 Watt Supply, UL Recognized 
145W & 85W also a vailable 
Reasonably Priced 


^Passive 

Backplanes 


RESEARCH CORP. 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 

TELEX 5106012830 (INTEGRAND UD) 
FAX 209/651-1353 

We accept Bank Americard/VISA and MasterCard 

IBM, PC. XT, AT trademarks of International Business Machines. 
Drives and computer boards not included. 
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at the CMIP and CMIS specs to believe 
that they cover the vast majority—if not 
all—of the network management options 
that youTe likely to want. 

Of course, you pay for all this size. 
For one thing, CMIP, unlike SNMP, re¬ 
quires a permanent connection between 
the manager and each agent. Worse, to 
work fully with a CMIS manager, each 
agent needs to implement every layer of 
the CMIP spec, so each agent needs a lot 

S NMP 

is well on its way to 
becoming a standard. 

More than 100 
vendors have signed up 
for it so far. 

of memory to run the CMIP software. 
CMIP and CMIS are new enough that we 
have no hard data on the amount of mem¬ 
ory that a full commercial implementa¬ 
tion would require, but some estimates 
run as high as 1 megabyte, with the most 
optimistic projections in the hundreds of 
kilobytes. This memory requirement is a 
problem for network devices like bridges 
and routers, and it’s not likely to sit too 
well with most MS-DOS PC users. 

IBM and 3Com have teamed up to pro¬ 
pose a solution to this memory problem: 
the Heterogeneous LAN Management 
standard. A subset of CMIP, HLM in¬ 
cludes only the lower few layers of the 
larger standard. HLM can work with 
both Token Ring and Ethernet networks 
and should cost only 20K bytes to 30K 
bytes per PC, so it has the potential to 
bring network management options right 
to your desktop. Both IBM and 3Com 
plan to include HLM in their PC net¬ 
working software, and they’re encourag¬ 
ing other vendors to do so as well. HLM 
does not, however, include any monitor¬ 
ing software or specifications, just an 
application programming interface on 
which vendors can build their own man¬ 
agement monitors—as both IBM and 
3Com plan to do. 

Picking a Future 

Aside from its memory requirement, 
CMIP sounds great. HLM isn’t as good, 


but at least it fits on a PC. At first glance, 
the two seem to offer a great one-two 
punch: Do HLM now, and then do CMIP 
as PC operating environments, such as 
Windows that can handle large software 
products become more commonly avail¬ 
able. Together, CMIP and HLM seem 
like the death of SNMP. 

The thing is, CMIP is the future, and 
there are network management problems 
today that can’t wait for it to reach the 
market. The CMIP ISO standards are 
only in draft form, awaiting ratification. 
IBM and 3Com say that HLM won’t be 
ready until sometime in 1991. When 
both are done, users will still face a long 
wait while all the networking vendors 
implement these standards and bring 
their products to market. 

Meanwhile, SNMP is out in the real 
world doing useful work today. That’s 
the bottom line. Network management 
problems are too important to wait, so 
everyone should adopt SNMP as quickly 
as possible. Every network vendor, in¬ 
cluding the LAN server companies— 
Novell, Microsoft, and the rest—should 
embrace this standard. Every server, 
workstation, and other network device 
should be able to talk SNMP. 

Does this mean we’re giving thumbs 
down to CMIP? No. In fact, we also 
think that every network vendor should 
jump on the CMIP bandwagon as soon as 
possible, so that in four or five years 
CMIP products will be everywhere. 

“But wait,” we hear the budget-con¬ 
scious folks crying, “does this mean that 
we’ll end up using SNMP for a few years 
and then moving to CMIP? Does it mean 
we’ll end up paying twice for many net¬ 
work management components? Does it 
mean we’re opting for a relatively short¬ 
term, imperfect solution, while an al¬ 
most ideal one is only years away?” 

Yes, yes, and yes. 

Those questions are good ones, but 
they beg the most important question of 
all: Do you really have any other choice? 
Our answer is no; network management 
is too vital to today’s businesses to wait 
for a standard that’s years away. That’s 
not an ideal answer, admittedly, but 
right now it’s the best one we’ve got. ■ 


Mark L. Van Name and Bill Catchings are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
“mvanname ” and “wbc3, ” respectively. 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch , a sophisticated 
sharing device, combine it with MasterNet ,M 
networking software for PCs, and you’ve 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 
link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


MasterLink TW utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 

Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we’ve got 
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it. We also have automatic switches, code¬ 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 

Commitment to Excellence 

At Rose Electronics, we’re not satisfied 
until you’re satisfied. That’s why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 

Call now for literature or 
more information. 

(800) 333-9343 


P.O. Box 742571 • Houston, Texas 77274 • Tel (713) 933-7673 • FAX (713) 933-0044 • Telex 4948886 
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Can you stomach spending an extra $10,000 for a PC 
network or UNIX* workgroup server with dubious service? 

We can’t. Workgroups are too critical to leave in the hands 
of amateurs. 


UNBELIEVABLE 

PRICES. 


So Dell has gone overboard in servicing 
servers. In fact, we just won a PC Week Rill 
for Corporate Satisfaction for servers, where our 
reliability and service were rated far above our 
competitors. 

Which brings us back to our question: 

Would you spend an extra $10,000 for iffy 
service? 

We think its a no-brainer. 

We have tu>o nett* 4S 6 “ EISA servers. Dell 

gives you a 
choice of the 25 
MHz Dell" 425TE 
and the 33 MHz 
Dell 433TE. 

The 25 MHz Dell System®425TE has up to 
64 MB of RAM capacity, 11 storage bays, and a 
whisper-quiet 300 watt power supply. We’ve also 
built in features such as password protection, a 
software controlled reset switch, and an efficient 
cooling system to protect component life. 

What’s more, both the 433TE and the 425TE have the 
Dell designed SmartVu “ diagnostic display built in.This 
ingenious innovation helps identify problems even if the 
monitor goes down. 

For even more performance, the 33 MHz Dell System 
433TE is everything our 425TE is, with 32% more speed. The 
Dell exclusive memory design with a 128 KB external cache 
gives it maximum throughput. 


TO ORDER. CALL 

800-444-1470 

HOURS: 6 AM-9 PMCTM-P 8 AM-4 PM CTON SAT 
FOR NETWORKING/UNIX INFQ 

800-678-UNIX 

IN CANADA, CALI 800-387-5752 




$11,799 $9,599 


Dell System 433TE Dell System 425TE 

Lease: $423/mo.* !}: Lease: $359/mo.** 


THE NEW DELL SYSTEM 433TE 33 MHz EISA .486’“ AND 
THE NEW DELL SYSTEM 425TE 25 MHz EISA i486. 


• Intel* 80486 micntpnKcv *t running at 33 MH: 
(433TE) ur 25 MH: (425TE) with 8 KB uiu-m.il cache 

• 128 KB external cache (4HTE) 

•Standard 4 MB of RAM?expandable to64 MB 

(eight internal SIMM sockets. oath incepting u I MB, 
1 MB. 4 MB. <» 8 MR SIMM. installable m marched 
pin) 

• Socket WEJTEK 4167 math COfWCCMOt 

• II internal h ill bright Jrtve bin* 

• Eight 32-htt EISA expansion slut* lux EISA master 
skits and nwi EISA slave skits I 

• High-performance IDE (80 MB. 100 MB. 190 MB) and 
ESDI (130 MB. 650 MB) hard disk drh*s. 

650 MB VGA Cok* Plus System 433TE 425TE 

Using 2 MB SIMMs 511.799 59.599 

Using 4 MB SIMM. 512.199 59.999 

Prices listed include 8 MB of RAM. 
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Server problems! Just 
ship ’em back, okay?" 




"I know those babies like a cut 
launi'.s her kittens*” 


Where s’ the pou'er sn itch!” 


My UN/ a guy actually 
talked to the factory once!* 


But hes on vacation for two 
weeks. Sorry” 


$24,698 

Compaq System Pm 486/3Vi 


■ From this/ouTuiatioiit create a powerful PC network 
or UNIX workgroup, Dells new systems have more than 
enough performance to function as a LAN Server and WAN 
or internetworking gateway. So they're capable of supporting 
the most demanding server use—a multi-function network. Of 


course! they're completely compatible with all major network 
operating systems, including Novell, 3COM and Banyan. 

In a UNIX environment, the 425TE and 433TE are perfect 
for workgroups supporting either traditional multiuser or 
high-speed client/server environments. 
You can buy Dell servers preloaded with 
UNIX System V making them literally 

i 

plug and play. Even more impressive is the 
fact that UNIX system administration can 
be done by Dell, remotely. 

Servicing servers is beyond most 
Compaq dealers. If a server happens to 
go down, your whole company can go 
down with it. 

Would you trust some unknown 
technician to bring it back up? 

We wouldn’t. 

That’s why we have a special advanced 
systems hotline so you can call us direct, 
Dell is an AT&T UN IX source code licensee 
and an authorized Novell Network Reseller. 

On those rare occasions we can t fix 
it over the phone, Xerox technicians will 
come to your office w ith the solution or 
part in hand, A 
There's a lot more to knotc before you bay a server. 
When you call Dell, our experts will give you the help you 
need to buy an advanced PC or UNIX server. 

Then well send it off with a 30-day no questions asked 
money back guarantee, and a one year limited warranty. 

Call us. 

Wed like to make believers out of you. 

Above and beyond the call. 


DELL 


COM PUT ER 


CORPORATION 
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LAP OF LUXURY. 



Talk about good things falling into 


your lap. 

Dell’s first laptop—the 16 MHz 386 “SX 
—was PC Magazines Editors Choice, and won 
PC Week's Corporate Satisfaction Fbll for 
386SX laptop computers. 


Now weve made a faster 20 MHz model, 


with a new higher contrast display. 
And it’s only $3,899. 


Which is a hefty $2,900 less than 


Compaq’s SET 


386s/20 . * 1 


In fact, it even 


costs less than most slower 16 MHz laptops. 
How those other guys can charge so much 


is insane. 


(Here’s another good one: We’re also cutting the 
price of our original 16 MHz laptop to $2,999.That 
should drive our competitors up the padded wall.) 

It’s a desktop PC trapped in the body of a laptop . 

This lightweight laptop acts suspiciously like a 
desktop system. 

With the Intel* 20 MHz 386SX microprocessor, it’s 
as powerful as most desktops. 

It’s nearly as expandable, too. You get up to 8 MB 


THE NEW DELL SYSTEM* 320LT 20 MHz 386SX 
AND THE DELL SYSTEM 316LT 16 MHz 386SX 


• Intel 80386SX mictoprucessor running at 
20 MH: (320LT) or 16 MH 2 (316U). 

• Standard I MB of RAM* optional 2 MB of 
RAM expandable to 8 MB (on the system hixml 
using 1 MB SIMMS). 

• UM 4.0 support for memory over l MB. 

•640x480 VGA Liquid Crystal Display. 

• One industry standard half-size 8-bit expansion 
slot. 

• Indicated Data/Htx modem slot. 

• Socket for Intel 80387SX math coprocessor. 

• 3.5* 1.44 MB diskette drive. 

• 83-key keyboard with embedded numeric keypad. 


• 1 parallel, 1 serial, and external VGA monitor 
port. 

• Connector for 101 -key keyboard or numeric 
keypad. 

• Gmnector fur external 5.25" 1.2 MBdiskette 
drive. 

• Two removable and rechargeable N tCad battery 
pucks utilizing Dell’s "Continuous Rawer Battery 
System" (patent pending). 


316LT: 20 MB, 1 MB RAM $2,999 
320LT: 40 MB, 2 MB RAM $3,899 


AD CODE 11E32 


■Performance EnhancemenH: Within the Tint megabyte of memory, 128KB a reserved for use by the system to enhance 
performance, OBi Si'S - !! M is o registered trodomorV ctk! 0*4 n u fodet-*yi ol Dell Comps/ter C expevotor Irid so mastered vodemp* 
end 386 e o l iade mu k Intel C a r po r u ior v tSourcc. Daraquest Inc. iSpecChecJt Spmg 1990) **Fbyment bemad on 36-nrjrth, open-end 
lease leosng arranged try lenerQ Oovp, Inc In Conoda conhgjraflcns and price may vary Del cannot be responsicie fo 
typography c» orography Shpgrag handing rjt.j «jpkable sobs ra* ate no* mdaded Olet irocterrads ond trade names o 




• m r# 


reserved TorWor-nahanonondcr 


i copy ol Defs 30-Day fcrd Satsfodon Ojoramee. hnited wonenty. c*vj Karan's Service 
■an. 9506 Arbareum Boulevard, Auetfri. lemus 78759-7299. ATTN Warranty 


TO ORDER, CALL 

80CM44' 1470 

HOURS; 6 AM-9 PM CT M-F 8 AM-4 PM CT SAT 
LN CANADA. CALL 800- J87-5752 
























THE LAP OF LUNACY. 



of RAM, a 3.5" 1.44 MB diskette drive and a 20 or 40 
MB hard drive. It also has a dedicated slot for a Dell " 
Data/Fax modem, and a separate slot for a standard 
half-length expansion card. (On a Compaq, that 
expansion slot would cost you an extra $1,000). 

When it’s time to stay put, you can connect our 
laptop to an external VGA monitor and keyboard, a 
5.25"extemal floppy disk drive, and even to your 
network or mainframe. 


If you can work 24 hours a day, our 
laptop can ti*ork 24 hours a day. Dells 
special Continuous Rawer Battery System lets 
you change batteries without losing your data, 
or your train of thought. The system includes 
two lightweight rechargeable battery packs. 

The service goes where you go. If you have 
a question, our toll-free technical hotline 
solves 90% of all problems over the phone. If 
we cant solve it over the phone, a trained 
technician from Xerox will be sent to your 
lapside the next business day—nearly 
anywhere in the contiguous U.S. A 

For sale, for lease, for less. When you call 
us, you talk with a computer expert whose 
sole mission is to give you exactly what you 
want. At a great price. We 11 custom configure your 
laptop, give you a 30-day no questions asked money 
back guarantee, and a choice of leasing plans. 0 

Then we 11 do a configured system test, and ship it 
wherever you want. 

Call now for either our 16 MHz or new 20 MHz 
386SX laptops. 

It’d be lunacy not to. 

Above and beyond the call. 


DELL 


COMPUTER 


CORPORATION 
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The floppy disk icon DOS-144M '' is actually 
an MS-DOS* disk brought to you byAccessPC™ 



Shown;Lotus* 1-2-3* release2.2, running 
in SoftPC* uith EGA/AT Option Module * 



(M, OckOdc 

IfeAMAC It’s A M/C 

AndAPC 


Load Soft PC, click twice, and you've got a window wide 
open to the entire MS-DOS world. Everything a Mac can do 
plus everything a PC can do, in one machine. 

Whether you're a Macintosh user who needs access 
to PC software and data, ora PC user who wants to go 
Macintosh without losing PC compatibility you can have it all 
with Insignia's best-selling software solutions. 

SoftPC is a software emulation precise 
enough to run the toughest PC applications— 
Norton Utilities, Lotus 1-2-3, Harvard 
Graphics, AutoCad, even custom develop¬ 
ment programs. You get complete XT or AT 
com pa tibility for the S E/30, Mac i ntosh 11 
family and the Macintosh Portable. 

Add an EGA/AT Option Module, and 
get vibrant EGA color compatibility LIM 
expanded memory and math coprocessor 
support. 

New AccessPC lets you use PC and PS/2 
disks just like Mac disks. Now you can move and 
view PC file and disk icons—even in locked or full 
disks!—format DOS disks, launch Mac applications and 
much more. 

For more information and the name of o SoftPC dealer 
nearyou,call Insignia at 
800-848-7677 (U.S. only) or 
408-522-7600 (outside U.S.). 




Insignia Sol uimii;,, lr:. :a 4 So 11 Gerom mo Way Sunn y*o le, c A 94036 Fo * 408 -733 - 9541 We give a SoftPC (retd il 13-99} or AccessPC proofsm l.ietui IJ129) daily 
SoftPC is cr registered trodemortt and AccessPC is a frndema rV of I nsignia Solutions, Inc. Other product names a ne tradeiTHirfts or regrstered trademarks of th 


. to a caller selected at random. 
;s of their respective owners. 



























EXPERT ADVICE 
MAGINATIONS ■ Don Crabb 


WORKING 

with Windows 3.0 
and a Mac 



Overall, the Windows 
3.0/386 combo 
is an 85 percent Mac 


A s I have written here before, 
using Windows 3.0 on a good- 
quality 386 PC is surprisingly 
similar to using a Mac Ilex. 
If s nowhere near an exact match, but it’s 
close enough to force the obvious com¬ 
parisons. Overall, I call the Windows 
3.0/386 combo an 85 percent Mac. 

The reality of microcomputing life is 
that lots of different graphical user inter¬ 
faces (GUIs), stuck on lots of different 
operating systems, are going to be the 
norm for the nineties. Mac and Windows 
users must learn to get along, because in¬ 
teroperability will be the defining tech¬ 
nology. I have had my share of Mac OS/ 
Windows 3.0 attempts at detente, and 
here are some early tips based on my ex¬ 
perience. 

Networking 

I do a lot of work over computer net¬ 
works, both at home and at the office. I 
use both LocalTalk and Ethernet to in¬ 
terconnect Macs, PCs, Sun SPARC sta¬ 
tions, and NeXT Computers. For Win¬ 
dows 3.0 to be a viable GUI for me 
means that I have to make it work with 
these existing networks. 

Right now, that’s a big problem. 1 use 
both AppleShare and TOPS on the PCs 
and Macs, while Network File System 
handles the file sharing over the Unix 
boxes. Thus, I want to run AppleShare 
PC or TOPS on my Windows-equipped 
PCs, or even NFS, But that 1 s not yet pos¬ 
sible. None of these file-server technol¬ 
ogies are Windows 3.0-compatible. 

I’ve tried loading AppleShare PC and 
TOPS first and then loading Windows 
3,0 on the PCs, but there’s not enough 
memory left in the 640K-byte start-up 


segment for Windows to fly. I’ve also 
tried Windows in real mode (where you 
lose all the multitasking and extended 
memory magic) to shoehorn in the net¬ 
working stuff, but that’s been a wash, 

Novell’s NetWare or 3Com’s 3 4*Share 
might be an answer for my cross-plat¬ 
form file sharing, since Windows 3.0 has 
hooks that can support these networked 
operating systems. But the cheapest ver¬ 
sion of NetWare that supports all my 
Macs and PCs as clients would cost me 
$4600,1 don’t see that as much of a solu¬ 
tion, Plus, I’d need to establish a PC as a 
dedicated NetWare server, to say nothing 
of the hassle of Novell network adminis¬ 
tration. 

NFS isn’t an answer either, since there 
is no PC version of it that works with 
Windows. The best I can do is run my 
PCs under DOS 4.01 and do my file 
sharing over the networks under that op¬ 
erating system. Then, I can kill the net¬ 
works and reboot under Windows to run 


my applications. Not exactly transparent 
networking, is it? Let’s hope that Apple 
and Sitka (formerly TOPS) can fix things 
at their end, and that Microsoft’s prom¬ 
ised easy adaptability of Windows 3.0 to 
different networks becomes a reality. 

File Exchange 

When I’ve used a Toshiba T3100SX lap¬ 
top on the road and want to move its files 
over to my Mac, I have always used Trav¬ 
eling Software’s LapLink Mac III. It 
works well and simply. Luckily, Lap- 
Link Mac III works fine as a non-Win¬ 
dows application, so I can continue to use 
it that way. Since I’m using Microsoft 
Word for Windows on the T3100SX, I 
also don’t have to worry about invoking 
file-conversion software or file filters. 

I’ve tried other file-exchange solutions 
on the T31G0SX and on both an Out¬ 
bound Systems portable Mac and Ap¬ 
ple’s Mac Portable connected to a To¬ 
shiba T5200 running Windows 3.0. I 
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used a direct serial connection on both 
Macs to the T5200 and ran Procomm as a 
non-Windows application on the T5200, 
while running VersaTerm-Pro on the 
Macs. 

A similar serial connection between 
the T310GSX and a Mac Ilci also worked 
fine for file exchanges as long as I made 
sure to use the correct file translators or 
filters first. For the most part, I use the 
Apple File Exchange with the Claris, 
Data Viz (MacLink Plus), and Systems 
Compatibility (Software Bridge) transla¬ 
tors for this. Fve had no trouble getting 
PageMaker 4.0, Excel 2.2, PowerPoint 
2.0, and other files over to Windows 
from the Mac. 

As more DOS and Mac vendors pro¬ 
duce Windows 3,0-compatible software, 
the transparent exchange of files between 
these two operating systems should be¬ 
come much easier. 

On-Line Service and BBS Access 
Over the past two years. I’ve become ad¬ 
dicted to the ease of use offered by Con¬ 
nect's MacNet, CompuServe's Naviga¬ 
tor, AppleLink, and America Online. 
Unfortunately, there is no Windows 3.0 


version of AppleLink, and the same is 
true for America Online, a service dedi¬ 
cated to Mac users with a spiffy GUI. 

Thankfully, though, there is a PC ver¬ 
sion of Connect (PCNet), and Fve gotten 
by with it in the past. Unfortunately, it’s 
not expected to appear in a Windows- 
compatible version anytime soon, and I 
can't make it work quite right as a non- 
Windows application. Although there’s 
no Windows version of Navigator, Com¬ 
puServe does have a new PC package for 
making access easier, called the Compu¬ 
Serve Information Manager. But it's not 
Windows 3,0-compatible either, and it’s 
pretty mediocre compared to all the auto- 
scripting capabilities of Navigator. 

For Windows 3.0 to gain the same rep¬ 
utation as a high-quality interface for 
on-line services as the Mac, we need 
Windows-based on-line software written 
for it. 

Similarities and Differences 
Can Aggravate 

If you spend more than 5 minutes using 
Windows 3.0, you realize that it looks 
more like the Mac Finder/MultiFinder 
than it works like it. While Windows 3.0 


includes resizable windows, scroll bars, 
menus, icons, proportional screen fonts, 
and color, the way they work isn't usu¬ 
ally the same as their Mac equivalents. 

If you're a Mac person, a number of 
annoying omissions (e.g., the lack of a 
Trashcan and different functional menu 
bars for each Desktop window) can con¬ 
fuse you. If you're used to the clean 
screen fonts on the Mac, you'll hate the 
lousy screen fonts under Windows, aL 
though Adobe's Type Manager for Win¬ 
dows should help. You'll also find that 
many of the Windows icons look a tad 
mediocre. 

There are quite a few Windows capa¬ 
bilities that Mac users would love to 
have: icons that represent parent and 
daughter windows (which keeps the 
Desktop tidy), standard interapplication 
communication in the form of Dynamic 
Data Exchange that MacFolk have to 
wait for System 7.0 to savor, true pre¬ 
emptive multitasking with dynamic 
memory allocation (System 7.0 won't 
have dynamic memory), and seriously 
enhanced printer control, 

Mac users with anything more than a 
passing familiarity with that machine 



DIAGNOSTIC CARD 

» DOS not required for diagnostic functions 

* POST (Power On Self Test) routine monitoring 

* Supports XT/286/S86 based microcomputers 

* Works with most BIOS versions including AWARD, 

AMI, PHOENIX, QUADTEL 

* Built in comprehensive diagnostic functions in ROM 

* Fits into any 8/16 BIT slot 

* Optional digital diagnostic diskettes tor floppy disk alignment 

* Serial and parallel loop back connectors included 

* New Low Price *249.°° 

Order Now 

1 - 800 - 800-2467 

UNICORE SOFTWARE 

599 Canal Street Lawrence, MA 01840 (508) 686-6468 
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The AC outlet for your car! 


PowerTrip ® gives you AC power from your car's 
cigarette lighter! Safely runs: 


■ Computers 

■ FAX machines 

■ only $199.95! 


■ Any 100 watt 
AC electronics 

■ 220 volt version available 
(US $299.95) 



Zirco 

Enhancing the Mobile Office 


» Runs for hours with no 
significant battery drain 

10900 W. 44th Ave. Wheat Ridge, CO 80033 USA 
Tel (303) 42 L2013 FAX (303) 423-8346 


Circle 378 on Reader Service Card (RESELLERS: 379) 
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will peg Windows 3.0 as being different. 
After a bit more exploration, you’ll likely 
find that it’s annoyingly different, de¬ 
spite some of its obvious pluses. After a 
few months, you’ll find yourself asking 
when Windows 4.0 is coming out to fix 
all the interface mistakes Microsoft still 
managed to build into version 3.0. 

On the other hand, Windows 3.0 users 
should be able to switch over to a Mac (or 
switch back and forth between the two 
environments) with considerably less 


trouble, since Windows 3.0 is a vast im¬ 
provement over version 2.03. And it does 
look a lot like a Mac. Sometimes looking 
good is all that matters, I guess. 

Tip of the Month: 

Subscribe to a Newsletter 

This past summer proved to be another 
tough time for computer magazines. An 
industry that was already condensed has 
compacted further with the failures of 
VNLTs Personal Computing , IDG’s PC 


Resource, and CMP’s Macintosh News. 

Surprisingly, though, as some main¬ 
stream computer magazines have failed, 
computer newsletters have gotten stron¬ 
ger. Old standbys like Stewart A1 sop’s 
PC Letter have gotten bigger and better, 
while McGraw-Hill’s BYTEWEEK has 
established itself as a reliable weekly for 
up-to-the-minute computing news and 
analysis for both PC and Mac users. 

Two of my most pleasant surprises, 
however, come from industry experts 
relatively new to the newsletter game. 
Denise Caruso, the gifted columnist of 
the San Francisco Examiner and several 
on-line venues, has just started a newslet¬ 
ter for working multimedia users. 

Called Media Letter , this newsletter is 
exactly what real multimedia people 
need. If you’re using your Mac for multi- 
media work, or if you expect to in the fu¬ 
ture, you should subscribe to Media Let - 
ter (P.O. Box 142075, Coral Gables, FL 
33114, (305) 441-1282). It costs from 
$195 to $395 a year, depending on your 
i nst it ut ion a 1 af f i 1 i at ion. 

My favorite Mac newsletter will soon 
be celebrating its first anniversary. The 
Weigand Report (P.O. Box 647, Gales 
Ferry, CT 06335, (203) 464-6188) is 
written and published by former MAC- 
azine and Personal Publishing editor 
Chuck Weigand. This newsletter practi¬ 
cally begs to be read, since it’s jammed 
with useful and specific tips for Mac 
novices and Mac experts. 

Since much of Chuck’s expertise is in 
desktop publishing, that’s the focus, but 
the newsletter also includes coverage 
germane to small-business Mac owners. 
A recent issue had articles on high-reso- 
lution plain paper printers, font-tra ns for¬ 
mation software, $CSI-bus screwups 
caused by multiple SCSI devices, and the 
compression of TIFF images. 

Chuck gives you plenty of theoretical 
and engineering (he is, after all, a retired 
Navy lieutenant commander and nuclear 
submariner) information about the topics 
he covers, but he also includes plenty of 
practical tips for solving the problems he 
reveals. A yearly subscription to the Wei- 
gand Report (20 issues) costs $128. It’s 
easily worth thrice the price. ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
for BYTE. He can be reached on BIX as 
i4 decrabbr 

Your questions and comments are wel¬ 
come. Write to: Editor , BYTE, One 
Phoenix Mill Lane r Peterborough , NH 
03458 . 


1000 DPI! 

From Your HP LaserJet Series II or III 


i 


t's true! We can turn 
your existing 
Series II or 111 
printer into a 
1000 x 1000 
TurboRes™ 

Plain-Paper 
Typesetter! National TeleVAR™ 
(Raster Devices Direct) intro¬ 
duces the 1000 Enhancer Kit™ 
for your HP Series II or III printer. 

Dy using a new imaging 
D technology called 
TurboRes™ on our PC-based 
controller, we can transform 
your 300 dpi printer into a 
state-of-the-art Plain-Paper 
Typesetter that gives you print 
quality previously undreamed of, 
even on devices costing over 
$ 20 , 000 . 

S end us your HP Series If or III 
laser printer and we will do 
the rest. We factory install a 
video board and connector in 
your Series II or III, and supply a 
PC/XT/AT or MCA 6Mb printer 
controller, 135 scaleable fonts, 
direct driver software for 



Windows 
(such as 
PageMaker, 

' CorelDRAW!, 
Micrografx 
Designer, Word 
for Windows, etc.), 
GEM (such as Xerox Ventura 
Publisher, GEM Ariline, etc.) and 
Word Perfect. 

C ALL NOW! 1-800-468-1732, 

Source Code #106 (In MN: 
612-941-4919) and ask about the 
1000 Enhancer Kit for your 
Series II or III printer. The 300 
dpi barrier will fall by the way- 
side as you experience lOOOx 
1000 TurboRes. Note that all 
your existing PCL functionality 
remains unchanged, so your 
printer can live in both worlds 
-PCL and 1000x1000 TurboRes! 



PrePress Systems Specialists 
Formerly Raster Devices Direct „ inc r 


©1990. Raster Devices Direct, Inc., National TeleVAR and 1000 Enhancer Kit are trademarks of Raster Devices 
Corporation, TurboRes is a licensed technology and a trademark of LaserMaster Corporation. Alt other product 
and brand names are trademarks and registered trademarks of their respective companies. All prices and 
specifications are subject to change without notice. Please rail for current pricing and warranty details. 
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Database Users 
Respond To Queries 


Users vote ORACLE number one in five important user polls. 


In a series of recent polls, Oracle's 
products were ranked number one 
by five magazines representing over 
four hundred thousand readers. 
Leading to only one conclusion: 
Oracle's database and networking 
products are the best solutions for 
the widest variety of PC and Mac 
users. 

The readers of both DATA BASED 
ADVISOR and DBMS Magazine named 
Professional ORACLE Tools and 
Database the best SQL-based data¬ 
base. The readers of VARBUSINESS, 


who should know something about 
developing applications, named it 
the best applications software. And 
Government Computer News cited 
reliability, compatibility and speed 
as some of the reasons they awarded 
Professional ORACLE Toots and 
Database the number one data 
manager for local area networks. 

ORACLE for Macintosh received 
its share of acclaim from Info World 
readers, who named it Macintosh 
Product of the Year. 

Info World readers also 


named Oracle's newest desktop 
product, ORACLE Server for OS/2, 
product of the year. As did 
subscribers of DBMS Magazine, 
who rated ORACLE Server for OS/2 
the best database server. 

Call 1-800-633-0498 Ext. 4905 to 
order or sign up for the free Oracle 
Client-Server Forum in your area. 
And see what kind of software 
generates this kind of hardware. 



$1,299 

$799 

$699 

$299 

$3,699 

$299 





































































Have you heard our 



Adobe Systems ... NCP 

7902 DAdok Tyjx Manager for Windows and 
Microsoft Windows 3, (3-Clean up that jagged 
type with Adobe Type Manager and 
Windows 3,0. Two hot programs for one 
great price. Specify media size...... £149, 


□ 3 1 /a" format available from us. Specify 
when ordering, 

ID package Includes both 5VV' and 3Va" 
disks, 

m 3Va ff format available from manufacturer 
by request. Call us for details. 

CP— copy'protected; NCP— not copy protected. 

The four-digit number next to each product 
Is the product's ITEM NUMBER. Please refer 
to this number when ordering , Thank you. 

SOFTWARE 

We onfy carry the latest versions of products. 
Version numbers in our ads are current at 
press time. 

Products listed here in red are Microsoft 
Windows Applications. 



Corel Systems ... NCP 

5506 □ CortlDRAWi f Z-The world's leading 
PC illustration software now comes with 
even more value: CorelTRACB, over 100 
typefaces, over 300 dip-art images, a Pantone 
license-all bundled in for free. $329. 


Adobe Systems ... NCP 

6591 ©Illustrator Windows 10.$279, 

7547 ©Adobe Type Manager for Windows 59 
7902 □ Ado be Type Manager for Windows and 

Microsoft Windows 3.0. . 149 

6590 ©Streamline Windows 1.0 . 229. 

7392 ®Adobe PostScript Cartridge .... 249. 
(Entire Adobe Type Library from 1 to 133 
is available . Call for more information.) 
Aldus ... NCP 

1332 ^PageMaker 3.01 ..... 499. 

Alpha Software ... NCP 

5104 ©Alpha Four 1.1,,,. . 319, 

Application Techniques ... NCP 

1214 ©Pizazz Plus 2.0. ..69. 

ASD Software ... NCP 

7847 ©Pianisofti.O . 145, 

Ash ton-Tate ... NCP 

4450 DdBASE IV 1,1 . 499. 

Asymetrix ... NCP 

7384 ©Tooibook 1.0 for Windows . 309 



ASD Software ... NCP 

7847 \2\Plamsojt L (^Coordinate agendas, 
find available time-slots for appointments, 
keep track of dealines & priorities, distribute 
tasks, optimize resources, share information 
between PCs & Macs over any LAN, $ 145. 


Avery ... NCP 

6006 ©Label Pro 1.0... 49. 

7336 ©Label Pro 1,0 for Dot Matrix.49, 

Bitstream ... NCP 

7568 ©FaceLift 1,0,,,,,,,,, . 59. 

©Collections: Newsletters. Flyers, Books 
& Manuals, Reports and Proposals, 
Presentations or Spreadsheets each 129, 

©Fontware.. each 89. 

Borland International ... NCP 
7357 0lurboC++ 10Professional ,. . 159. 

7356 [RjTurbo Pascal Professional 2nd Ed, 179. 

6242 ©Quattm Pro 10.325. 

1514 ©Paradox3,0... . . 469 

Broderbund ... NCP 

1434 nNew Print Shop (NCP) .., 39. 

Button Ware ... NCP 

6419 ©PC-HleS.0. 89, 

Caere ... NCP 

6004 ©Omnipage 3862,1 599 

Central Point ... NCP 

5039 ©PC Tools Deluxe 6.0.. . 89. 

5038 DCopy II PC 5.0.27. 


Checkfree 

6360 CheckFree (electronic checking srv.) $25. 

Chipsoft ... NCP 

1663 ®TurboTax8.0for 1990Taxes. .... 45, 

CompuServe 

7546 DOS Membership Kit.. . 23. 

Concentric Data Systems ... NCP 

6575 ©R & R Relational Report Writer 3B 109. 

Corel Systems ... NCP 

5506 DCorelDRAWf 12 . 329. 

Custom Applications ... NCP 

7474 □Freedom of Press 2,2. 255, 

Data Storm ... NCP 

4798 ©PROCOMM PLUS 1 1. 65. 

DCA ... NCP 

2908 PCrosstalk XVI371. 119. 

5611 DCrossfalk for Windows 1 1. 129. 

Delrina Technology ... NCP 

7351 ©PerFORMPRO 1.0 for Windows 299, 

Fifth Generation Systems ... NCP 

7725 ©Direct Access 5,0.. ,. 59. 

2762 D Mace Utilities 1990. 99. 

7795 BDisklock 1,0. 109. 

3950 ©Fastback Plus 2.1. 119. 

FNN Data Broadcasting 

7005 ©NewsReal 10.99. 

FormWorx ... NCP 

5810 DFormWorx with Fill & File 2.5 , , . , 85, 
7311 ©Form Publisher for Windows 1,2. 145. 

Fox Software ... NCP 

6188 IS! FoxPro 102. . ... . 489, 

Franklin Software ... NCP 

7071 ©Language Master 2.0.59. 

7416 ©Language Master 3.0 for Windows 59. 

Funk Software ... NCP 

2228 IHSideways3,3. 52. 

7380 ©RD Queue 1 .0 (printspooler) ... 55. 

Generic Software ... NCP 

2265 HI Generic CADD Level 3 11.3. . . 225, 

Great American Software ... NCP 

4880 DOne Write Plus Acct. Sys. 2.06. , 179. 
5825 ©Money Matters 10. 55, 

Harvard Associates ... NCP 

2324 I0PC Logo 3.0.59. 



Chipsoft ... NCP 

1663 0 TurboTax 8.0 for IfflQ Tam -The best¬ 
selling, easiest’to-use and most complete 
software for preparing individual tax returns. 
TurboTax provides on-line help, IRS instruc¬ 
tions and comprehensive tax assistance $45. 










































































latest breakthrough 


hDC Computer Corp. ... NCR 

7389 ©Windows Express 3,0.$55. 

7383 ©First Apps 1,0.55, 

Hilgraeve ... NCR 

2323 ©HyperACCESS/51.1 (DOS & OS/2) 115. 

IBM ... NCP 

6599 DCurrent 1.1 . 239. 

Individual Software ... NCP 

6222 ©Resume Maker 1.1 . . 29. 

Inset Systems ... NCP 

7298 ©Bijaak 2.0.99. 

7300 ©I nset Pi u s H ijaak.125. 

Intuit ... NCP 

2426 ©Quicken 3.0.39. 

Isogon ... NCP 

7478 SlFontSpace2.0,..59, 

Laser Go ... NCP 

7635 iUGo Script Plus 3.0. 189, 

LaserTools ... NCP 

6882 ©PrintCache 2.3.99, 

Lord Publishing ... NCP 

5191 ©RonstadTs Financials 1 02. 75. 

Lotus ... NCP 

5417 01-2-3 at. call 

5653 D1-2-3 2.2. 349. 

5134 ©Magellan 2.0. 119. 

MECA ... NCP 

4603 ©Andrew Tobias' Tax Cut-1990 Taxes 49. 

7002 ©Home Lawyer 1.0 ..69. 

2798 □ Managing Your Money 6.0. 135. 

Microconn ... NCP 

7649 ©Virexl.l.79. 

6234 □ CarbonC opy PI u s 5.2.119, 

Micrografx ... NCP 

7683 OCharisma 1.0. . , .. 349, 

Micro Logic ... NCP 

6787 SInfo Select 1.1.55. 

Microlytics ... NCP 

2731 mOOter 2,0. ,..45. 

Microsoft ... NCP 

7882 OProductivity Pack for Windows. . 45. 

7010 DWindowsS.O. 99. 

7388 ©Projectfor Windows 1.0.469 

7387 ©PowerPoint for Windows 1.0. 329. 


2904 □ Works 2.0.$99. 

2901 □ Word 5.0. 209. 

6195 ©Word for Windows 11 . 329. 

2856 ©Excel 2,1 . 329. 

2894 □QuickBASlC4,5.69. 

2853 ®C Compiler 6.0 .. . 339. 

Multisoft ... NCP 

4925 DPC-Kwik Power Pak 1.5.79. 

Nolo Press ... NCP 

2982 □ Will Maker 4.0.39. 

Norton-Lambert ... NCP 

4928 OClose- U p 0 u stome r/Termi nal 3.0 135. 

4929 OCIose-Up Support/ACS 3.0 .... 165, 

PC Globe ... NCP 

5902 DPC Globe 4.0.39. 

5900 DPC USA 2,0. 39. 

Personics ... NCP 

4384 ® Ultravision 2.0.79 

7048 ©Monarch 1 Q(Data Mgmt. Tool) . 319. 

PowerUp ... NCP 

7860 ®Calendar Creator Plus . . 45. 

7858 ®Express Publisher 2.0.89, 


Funk Software ... NCP 

2228 □ Sidtmys ii-Rotates your spread¬ 
sheets 90° as they print...$52. 

7380 ®£D. Qrnii f,0-Lotus add-in that saves 
time by spooling Sideways 8t Allways output 
to had disk & printing in the background 55. 





Bitstream ... NCP 

7568 B Facelift f 0-Fast Sc easy-to-use, scales 
screen & printer fonts to any size. 13 type¬ 
faces to give you professional documents 
instantly. Superb laser output & near faser- 
quality output for dot matrix printers. $59. 


Revolution Software ... NCP 

4480 ©VGA Dimmer 2.01 (screen saver ). 29. 


RightSoft ... NCP 

4155 ® Rig htWriter 4.0. 55. 

Samna ... NCP 

5799 ©Ami Professional 1.2.309 

Softlogic Solutions ... NCP 

3542 IHSoftware Carousel 4,0 ... .. 55, 

Software Publishing ... NCP 

3499 DPFS: First Publisher 3.0 . . ..99. 

3478 HIPFS: First Choice 3.02 .. 105. 

3496 □ Professional Write 2.2...179. 

3482 (HBarvard Graphics 2,3 . 359, 

Spinnaker NCP 

7604 ©Plus for Windows 1.0... . 289. 

Symantec ... NCP 

3152 ® Norton Commander 3.0. 105. 

6397 ©The Norton Backup 1.1.105. 

3146 ©The Norton Utilities 5.0. 125. 

3425 riQ&A3.Q. 229, 

3431 oTimeline4.0. 469. 




FormWorx NCP 

7311 B/hm* Publisher pr Windows f. 2-Desktop 
publishing designed especially for creating 
professional-quality forms. Use unique 
object-oriented design techniques & impart 
graphics. Over 600 forms included!., $145. 


Precision Software ... NCP 

6600 ® Super base 4 for Windows 1.2 . . 469, 

Gualitas ... NCP 

7539 n386MAX 5,0 . 75. 

Quarterdeck ... NCP 

6422 DQRAMI.O.49. 

3221 OExpanded Memory Mgr. 386 5.1 , 59, 

3220 DDESQView 2.3.79. 

4586 DDESQView 386 5.1 . 129. 

Reality Technologies ... NCP 

6572 ©WealthBuilder 1.1 . 145. 

Reference Software ... NCP 

4396 ©Grammatik IV 1.0. 52. 

7483 ©Grammatik for Windows 1 .0.52. 

1 - 800 / 776-7777 

MMG p C Connection 780B 

8 Mill Street 
Marlow, NH 03456 


SALES 603/446-7721 FAX 603/446-7791 



Software Publishing NCP 

3482 □ Harvard Graphics 2 J -New version! 
Built-in drawing tools and other new features 


make this superior graphics and charting 
program a top performer. Graphically the 
best choice.... $359- 


































































































Makes unpacking 



Microsoft ... NCP 

7882 ^Productivity Pack far IM^im-Includes: 
learning Windows-a comprehensive tutorial, 
Working Smarter-on-line productivity tips, 


and Quick Troubleshooter-hdps solve 
common Windows problems-$ 45- 


Systems Compatibility ... NCP 

6564 □ Software Bridge 4.1 .79. 

TIMESLIPS ... NCP 

2987 □Tlmeslips 111 4,0 ..195. 

6994 aPercentEdge 1.0. 69. 

Timeworks ... NCP 

6253 BPublish-lt! 1.1 .. 115. 

TOPS ... NCP 

6675 DTOPS Network Bundle 3.0. 159. 

3720 Flashcard 2.1 (AppleTalk network card; 

1 year warranty) . 155. 

Touchstone Software ... NCP 

7420 SCheck It 3.0.. . ... 89. 

Traveling Software ... NCP 

5179 ®LapLinklll3.0.. 95. 

Itue BASIC ... NCP 

3561 STrue BASIC 2.1 .. 52. 

Vtericomp ... NCP 

6771 ©Memory Master 1.1.45. 

Vo Iks writer ... NCP 

6246 DVolkswriter 4 1.02. 109, 



Touchstone Software ... NCP 

7420 SOccife It J.CMDiagnostic software will 
help find and get rid of system problems. Rim 
over 160 tests on all major system components. 
Results can be logged to disk or printer with 
suggestions on fixing simple troubles .. $89, 


West Lake Data Corp. ... NCP 

7577 □PC-FullBak+ 1.12. $52. 

7574 iHPathMinder-H 1.0.79. 

7575 ENaluePak(includes4programs). . 69. 

WordPerfect Corp. ... NCP 

7781 SLetterPerfectl 0. 135. 

3804 □ WordPerfect 5,1. 265. 

6685 aDrawPerfect 1.1 . . 279. 

WordStar International ... NCP 

6791 ^WordStar Prof. 6.0 . 279. 

Xerox ... NCP 

7796 0Ventu ra Pu blister for Windows 3,0 569. 

XTREE ... NCP 

6161 SXTreePro Gold 1.4 . 75. 

ZSoft ... NCP 

7016 0PC Paintbrush IV Plus 1.0.119. 


7014 B PC Paintbrush Plus for Windows 1.12 89, 

RECREATIONAL/EDUCATIONAL 
Broderbund ... CP 

5701 DWhere/Time Carmen Sandiego? . 32. 
5851 BSlmCity. ..., , 33. 



PC Globe ... NCP 

5902 □ PC US4 4.0-Instant profiles on all 
50 states and Puerto Rico, including maps, 

graphics, and data .... $39, 

5900 nfC Glok 4 ,0-Provides profiles of 177 
countries. Exports to many programs .. 39. 


Electronic Arts ... NCP 

5804 0 Del u xe Pa i nt 11 (Enhanced) .89. 

HyperGlot ... NCP 

7849 OWord Torture - French.29, 

7853 OWord Torture - Spanish. ... 29, 

Microsoft ... NCP 

2858 DFlight Simulator 4.0 .. 39. 

Renton Overseas ... NCP 
@VocabuLearn/ce Levels I & II (French, 
Italian, German. Spanish, Russian, 

Hebrew and Japanese). each 39. 

Sierra On-Line ... CP 

6023 0Lei sure Suit Larry III.39. 

6796 0Codename: Iceman. , 39. 

6972 0ConquestsofCamelot. 39. 

Software Toolworks ... NCP 

6436 EIHunt for Red October. 20. 

4659 0Chessmaster 2100 (CP) .35. 

Stone & Assoc. ... NCP 

7564 ©Young Math (ages 5 foS^. 22. 

3439 02nd Math (ages 7 to 16) .27. 



Qualitas ... NCP 

7539 □ S86MAX 5,0-Powerful new 
MAXIMIZE feature finds and uses all the 
memory you paid for Automatic install makes 
this industry-standard memory manager 
indispensable for all level of 386 users. $75. 


Toyogo ... NCP 

7676 ©Go Master Deluxe.. 89. 

True BASIC, Inc. ... NCP 

BKerneny/Kurtz Math Series, each 45, 

HARDWARE 

Manufacturer's standard limited 
warranty period for Items shown is 
listed after each company name. 
Some products In their line may 
have different warranty periods. 


American Power ... 2 years 

7108 ARC Smart-UPS 400. 339 

6811 360SX (stand-by power source) . ,, 219 

7107 450AT (stand-by power source) ., . 279, 
7106 520ES (stand-by power source), , . 329 
AST Research ... 2 years 

1299 SixPakPlus 384k C/S/P. 179 

6795 SixPak286512k. 179 

4107 RAM page Plus 286 512k..419 

Boca Research ... 5 years 
7001 BOCARAM/AT PLUS (0-8 Meg) 

(UM 4,0 extended) . 125 

7061 BOCARAM/XT OK (02 Meg, UM 4.0) 99 
7135 TophAT (16-bit backfill 512K to 640K) 99 

6998 I/O Board for AT.59 

6999 I/O Board for MicroChannel S/S/P . 109 
6995 SuperVGA (800 x 600, imbit). .115 
7026 1024 VGA (16 bit non-interlaced). . 149 

Bravo Communications 
7400 2 Pos. Laser Compatible Switch Box 109 
Brother International ... 1 year 


5787 H L- 8e Laser P ri nter (HP2 comp .). 1399 

Canon ... 1 year 

7894 BJ-IOeBubbleJet Printer f4, 6 lb,). 349. 


7896 Sheet feeder for BJ-lOe.. 75. 

CH Products ... 1 year 
7341 Gamecard III Plus (for MicroChannel 

PS/.2s) ...49. 

7340 Flight Stick (includes Falcon F-16) ., 49 
7345 Rdlemnouse (Trackball) serial 85. bus 99 
Compucable ... 2 years 
1604 2-Position switch box .25 
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PC Clout. 


Diamonds in the rough* 

(Or, why you're always safe with us*) 

n early fall afternoon. The sky is bluer than the 
IBM logo and there's enough electricity in the air 
. to light up Yankee Stadium. You could be at 
Candlestick, Wrigley, or Fenway, munching a frank, and 
yelling, "It’s outta here!" But the players are suspiciously 
furry and there’s a level of play you rarely see anymore, 
even in the big leagues. Welcome to 
the silicon sandlot of Marlow, NH 
(pop. 563). Where the only game 
that’s played is hardball. And where 
we don’t take American Express. 

(Just VISA, MC, and Corporate P.0.5,) 

Students of the game know' that 
when it comes to PC mail order we 


mm 




wrote the book: toll-free tech support, latest versions 
only, and price lists complete with up-to-date stats on 
warranties, disk size, and copy protection. Give us a 
call next time you need to know the score on any PC 
product. We'll never leave you out in left field. 

Get into the swing of things. 

We have a reputation for always going to bat for our 
customers. Well now you can go to bat for yourself 

anytime you like with your very own 
32" “R.G. Johnson" bat, custom- 
made and hand-crafted in New 
England from solid ash by R.G’s 
grandson Bob. This cracker-jack offer 
is free to everyone who places an 
order of $1000 or more between now 
and November 30. 


■eOQPVRIQNTPCOONWECmON. INC.. tSao. PC CONNECTION AND THE RACCOON CHARACTER^ ARE REGISTERED TRADEMARKS OF PC CONNECTION. INC. MARLOW. NH. 














Newsprint is in. 


3102 2400 Baud External Modem.... $179. 
5286 2400 Baud Irt MNP Modem (Lev. 5) 175. 
5285 2400 Baud Ext MNP Modem (Lev. 5) 209. 
4542 2400 Baud Internal Modem for PS/2. 229. 

Reflection Technology .. 1 year 


7127 Private Eye (virtual display) . 499. 

SAFE Power Systems ... 2 years 

7913 Safe 650W. 459. 

7914 Safe 800W. 599. 

4560 Safe 1200W. 739. 

Targus ... lifetime 

4899 Nylon Laptop carrying case.55. 

6037 Premier leather carrying case ... 199. 

TheComplete PC ... 2 years 

5140 TheComplete Page Scanner. 549. 

5828 TheComplete Communicator.... 449. 

Tripp Lite ... 2 years 

6199 Isobar 4-6 (4 outlets, 6 ft. cord) ... 49. 

6200 Isobar 6-6 (6 outlets. 6 ft. cord) .... 59. 

Video 7 ... 7 years 

5883 1024i VGA (includes 512k) .219. 

4931 VRAM VGA 512k. 379. 



SAFE Power Systems ... 2 years 

7913 Safe 4501P-A11 new space-saving 
design provides easy storage of your battery 
backup. LED status lights, audible alarm, 

transient protection, and more.$459. 

(See SAFE Power listing for more models) 


DRIVES 


IOMEGA ... 1 year 

5116 Bernoulli II Single 44 Meg Internal 995. 
5113 44 Meg Cartridge Tripak (5'U n ). . . 249. 

2500 PC2B Controller. 229. 

7551 Bernoulli II Transportable 44 Meg . 997. 

Mountain Computer ... 1 year 
2917 40-60 Meg Internal Tape Drive . . . 299. 

5502 83-152M Ext. Tape Drive. 799. 

5190 DC2000 Pre-formatted Cartridges ea. 35. 
Pacific Rim ... 1 year 

5009 1.2 Meg External . 209. 

5010 1.2 Meg External (for PS/2's) .215. 

6602 1.44 External (for PC/XT/AT) . 239. 

Plus Development ... 2 years 

6425 Hardcard II40 Meg (19 ms) . 399. 

6424 Hardcard II 80 Meg (19 ms) . 699. 

Seagate ... 1 year 
2285 20 Meg Int. Hard Drive ST225 

(^/controller and cables, 65 ms) .. 255. 


2286 30 Meg Int. Hard Drive ST238R 

(w/controller and cables, 65 ms). $269. 
4554 40 Meg Int. HD ST251-1 (28 ms). . 329. 

TEAC ... 1 year 

4951 720k Drive (specify XT or AT, 3V2 n ) . 75. 
4670 1.44 Meg Drive for PC/XT (3W). .. 89. 
4326 1.44 Meg Drive for AT. 109. 



The Intel 

SatkEAXtion A ! Ili.l. 

Board \W\v\ 1 ^ 

acids a fax * 
and a modem ' 
tovour 


Intel ... 5 years 

7782 SatisIAXtion-Stnd and receive faxes 
from within most applications using the 
print command. Built-in 2400 bps MNP 
modem standard. Indudes coupons for free 
PC Tools and Fax-It software.$399. 



Canon ... 1 year 

7894 BJ-lOe Bubble]ei Printer- Light weight, 
excellent print quality and a great price make 
this 4.6 lb. printer a winner. Choice of black 
or white. Optional sheet feeder.$349. 


DISKS 


Maxell ... lifetime 

2789 5V4" MD2-D360k Disks (Oty. 10) ... . 12. 

2790 5V4" MD2-HD 1.2Mb Disks (Oty 10). . 19. 

2792 3 V 2 " DS/DD 720k Diskettes (Oty. 10). . 14. 

2793 3 V 2 " DS/HD 1 44Mb Diskettes (Oty. 10) 27. 

Sony ... lifetime 

3291 5 V 4 " DS/DD 360k Disks (Oty. 10) .... 10. 

3292 5V4 " DS/HD 1.2Mb Disks (Oty. 10) .. . 19. 

3297 3 V 2 " DS/DD 720k Diskettes (Oty. 10). . 13. 

3298 3 V 2 " DS/HD 1,44Mb Diskettes (Oty. 10) 22. 

6659 QD 2000 Tape Cartridge.19. 


MEMORY 

6556 256k DRAMs (100 nanosecond). . . call 
5510 1 Meg x 9 SIMMs (80nanosecond) call 
5746 1 Meg Chips (80 nanosecond) .... call 

OUR POLICY 

• We accept VISA and MASTERCARD only. 

• No surcharge added for credit card orders. 

• Your card is not charged until we ship 

• If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order 
(in the U.S.). 

• No sales tax. 

• All U.S. shipments insured; no additional charge. 

• APO/FPO orders shipped 1 st Class Mail 

• International orders U.S. $250 minimum. 

• Upon receipt and approval, personal and company 
checks clear the same day for immediate shipment 
of your order. 

• COD max. $1000. Cash, cashier's check, or money 
order. 

• 120 day limited warranty on all products. * 

• To order, call us Monday through Friday 8:00 AM to 
1:00 AM. or Saturday 9:00 AM to 5:30 PM. Ybu can 
call our business offices at 603/446-3383 Monday 
through Friday 9:00 AM to 5:30 PM 



MECA ... NCP 

4603 ® Andrew Tobias' Tax Cm- New power 
for handling your 1990 taxes. Import data 
from Quicken and/or TurboTax, read last 
year's Tax Cut data, and print your return- 
all with new versatility. $49. 


SHIPPING 

Note: Accounts on net terms pay actual shipping. 

Continental US: 

• For heavy hardware items such as printers, monitors. 
Bernoulli Boxes, etc. pay actual charges Call for UPS 
2nd-Day & Next-Day-Air. 

• For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use 
Airborne Express at no extra charge if you are more 
than 2 days from us by UPS ground. 

Hawaii: 

• For monitors, printers. Bernoulli Boxes, computers, 
hard drives, and power backups, actual UPS Blue 
charge will be added. For all other items, add $3 per 
order 

Alaska and outside Continental US: 

• Call 603/446-7721 for information. 
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Intel ... 5 years 

Above Boards- FREE Quarterdeck QRAM 
and Manifest with any Above Board or 
piggyback^ now through December 31, 

1990!.see Intel listing for prices. 

Curtis ... lifetime 

Ruby-Plus SPF-2 Plus.65. 

Command Center.93. 

Glass Filter Plus (specify size) . . ea. 65. 

Datadesk ... 3 years 

Switchboard.175. 

Epson ... 1 year 

We are an authorized Epson Service Center. 
FX-850 (80 col., 264 cps, 9pin) . . . call 
FX-1050 (136 col., 264 cps. 9 pin). . call 
LQ-510 (80 col., 180 cps, 24 pin). . . call 
LQ-850 (80 col., 264 cps, 24 pin) . . call 
LQ-1050 (136 col., 264 cps, 24 pin) call 

LX-810 (80 col., 180 cps, 9pin) -call 

Printer-to-IBM cable (6 feet) .15. 

Equity LT-286e Laptop. 1995. 

Equity LT-386SX Laptop. 3069. 

Removable Hard Drives for Epson Laptops 
20 Meg . . 499. 7777 40 Meg . 699. 

5th Generation ... 1 year 
Logical Connection Plus 512k.... 599. 


4750 80387SX (16 MHz 80386SX CPU's) $309. 

2371 80387 (16 MHz 80386 CPU's) . 349. 

2372 80387-20 (20 MHz 80386 CPU's) 399. 

Kensington Microware ... 1 year 

7899 Expert Mouse serial. . 119. bus. . 129. 

Keytronic ... 3 years 

4518 101 Plus Keyboard.99. 

Kraft ... 5 years 

5800 3 button Thunder Joystick.29. 

5802 Trackball.59. 

Logitech ... limited lifetime 

5464 C9 Mouse for PS/2’s.69. 

7768 C9 Mouse with Windows. 149. 

5151 HiREZ Mouse (C9) .85. 

6029 Trackman (Trackball) serial 85. bus 89. 
4297 ScanMan Plus (hand scanner) ... 185. 

Micron Technology ... 2 years 
7595 Intensify 2 Meg Expansion for HP 

LaserJet IIP or III.175. 

7012 Beyond Memory Board for PS/2 

Model 70 (2 Meg) . 265. 
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Intel ... 5 years 

80ZS7XL d> 80187X11Moth CoProcessors-Kuns 
up to 50% taster than other 80287 math chips. 
The 80287XL works in virtually every 80286- 
based PC, and the 80287XLT is made 
especially for Compaq LTE/286.. each $199. 



Hayes ... 2 years 



Microsoft ... lifetime 


307 

Smartmodem 2400. 

349. 

7597 

Microsoft Mouse. 

89. 

391 

Ultra 9600 Modem. 

899. 

2897 

Mouse with Paintbrush. 

109. 


Hewlett-Packard ... 1 year 


2898 

Mouse with Windows 3.0. 

149. 

754 

Laser Jei III (w/toner) . 

1699. 


MicroSpeed ... 1 year 


582 

LaserJet IIP (w/toner) . 

1069. 

6007 

PC-TRAC Trackball (includes a free copy 


Intel ... 5 years 



of Welltris) serial . ... 75. bus 

85. 

421 

2400B MNP Internal Modem . . . . 

199. 


Mouse Systems ... lifetime 


352 

2400B Internal Modem 2 (for PS/2) 249. 

5997 

Trackball (1 yr. wrnty.) serial 75. bus 85. 

119 

2400 Baud External Modem. 

179. 

7878 

PC Mouse III. 

99. 

420 

2400EX MNP Modem. 

229. 


NEC ... 2 years 



9600EX Modem. 

549. 

4799 

Multisync 2A (VGA Monitor) . 

499. 

346 

Inboard 386/PC w/1 Meg (w/free Ami) 

519. 

5085 

Multisync 3D Monitor. 

689. 

266 

Above Board Plus 512k. 

369. 


Orchid Technologies ... 4 years 

267 

Above Board Plus I/O 512k. 

399. 

7512 

ProDesigner VGA II (1024 x 768). . 

299. 

336 

Above Board Plus 8 2 Meg. 

599. 
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272 

396 

782 

52 

385 


Above Board Plus 8 I/O 2 Meg . . . 629. 

Above Board 2 Plus 512k. 469. 

Above Board MC 32 0k. 359. 

SatisFAXtion. .. 399. 

NetPort. 489. 

MATH COPROCESSORS 

80287XL (16 MHz 80286 CPU's). . . 199. 



Intel ... 5 years 

7880 96 OOEX Afodcm-Provides ultra-fast data 
communications without sacrificing compat¬ 
ibility. Supports V.32 & V.42 9600 bps opera¬ 
tion, as well as MNP Level/5 and Hayes 
compatible 2400/1200/300 bps modes . $549. 


PC Power & Cooling ... 1 year 

REPLACEMENT POWER SUPPLIES 
3202 Turbo Cool 150 (25° - 40° cooler) . 129. 
3200 Silencer 150(84% noise reduction) 115. 

Pacific Data Products ... 1 year 
6779 25 Cartridges in One! (for UII, HR IID) 275. 

7072 25 Cartridges in One! (for LJ HI) . 349. 

Memory upgrade for LaserJet IIP/III 
7054 1 Meg . . . 149. 7055 2 Meg . . . 199. 
7758 3 Meg . . . 279. 7759 4 Meg . . 339. 

Memory upgrade for LaserJet II 
6839 1 Meg ... 179. 6838 2 Meg . . . 249. 
7158 Pacific Page (PostScript Cartridge for 

LaserJet IIP/III) . 379. 

6834 Pacific Page with free 2 Meg 

Memory Board (for LaserJet II) ... 379. 
7632 Outlines 1. 209. 7631 Outlines II. 209. 
Practical Peripherals ... 5 years 

3101 1200 Baud Internal Modem.65. 

3100 1200 Baud External Modem (mini) . 77. 
3103 2400 Baud Internal Modem. 135. 


1 - 800 / 776-7777 


■uiiuic PC Connection 780B 

6 Mill Street 
Marlow. NH 03456 

SALES 603/446-7721 FAX 603/446-7791 
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Intel ... 5 years 

2346 Inboard 886/PC with Free Samna Ami- 
Gives you 80386 processing power, 1 Mb 
nd Samna ; s powerful Windows- 
based word processor (regularly at $129). 

30 Day Money Back Guarantee.$519. 



‘DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION. 









































































• J ugglin g files, documentation, people and time is 
no way to manage a software project. You need to 
know who is working on what, which files are being 
changed and why. And your team should be moving 
ahead on development, not stuck in costly collisions. 

MKS RCS - Your Project Manager 

MKS RCS (Revision Control System) helps keep your pro¬ 
ject from becoming a juggling act by maintaining a com¬ 
plete history of changes to a file and giving you access to 
any of the changes. MKS RCS also automatically saves 
crucial descriptive information about each revision. 

An advanced user interface and excellent documenta¬ 
tion make MKS RCS extremely easy to use. Or if you 
prefer, you can operate from the command line. MKS RCS 
can automate every aspect of your project, handle both 
binary and text files with ease, provide unlimited branch¬ 
ing and merging capabilities and compress log files to save 
valuable disk space. 

The Bigger the Better 

The more complex your project, the more you need MKS 
RCS. In a multi-user environment, eliminate access conflicts 




with locking options. Manage and track development to 
deliver your project on time, on spec and on budget. 

For individual projects, MKS RCS handles the headaches 
of recording and retrieving files. Whether you are on a 
LAN or an individual PC, MKS RCS will make you 
more productive. 

Price and Performance Leader 

MKS RCS has all the features you will ever need 
in a revision control system at a price that will fit 
your budget. 

MKS RCS for DOS is just $249; for OS/2. SCO or 386 
Unix $349. A 5-CPU LAN license for DOS is $995; for 
OS/2, SCO or 386 Unix $1,395. 

Call MKS for LAN pricing for more than 5 CPUs. 

MKS Software Management Tfeam 

Reduce the juggling act even more with the MKS Software j 
Management Tbam (MKS RCS and MKS Make). You set 
up the rules stating which files must be changed when 
other files are altered, and MKS Make automatically keeps | 
those files in synch. 


TO OHDEH, CALL: 

1-800-265-2797 {continental U.S. only} 
1-519-884-2251 (outside continental U S.) 
1-519-884-0861 (FAX) 

Full 30 day money back guarantee. 


Ausiralia 03-419-0300 
03-555-4544 
England 0763 244114 
0364 53499 
071 8331022 
Finland 08-5054536 


France 01 47 95 01 07 

Netherlands 020 14 24 63 
Sweden 0762 704 60 

West Germany 0551-704800 
0721 686 664 
06126/595-0 


isalradamarto-IATAT 


35 King Street North | 
Waterloo, Ontario 
Canada. N2J 2W9 
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EXPERT ADVICE 

THE UNIX /bin ■ David Fiedler 



Not Quite Unix 


Tribulations and 
treats of using a 
$100 Unix clone 



L ast month I mentioned that I had 
received a copy of Coherent, an 
operating system for 286“ and 
386-based machines that was 
designed to be very much like Unix. 
(The Mark Williams Company sells it 
for $99.95.) I had hoped to report that it 
would make a good base for an inexpen¬ 
sive UUCP (Unix-to-Unix copy) connec¬ 
tion, as well as a Unix learning base for 
people with DOS machines. Alas, that 
doesn’t seem to be the case yet, at least 
for me. 

Building My System 

Installing Coherent was pretty straight¬ 
forward. There are only four high-den- 
sity floppy disks to work with, and if you 
have a free partition of at least 10 mega¬ 
bytes on your hard disk, you’re ready to 
go. I didn’t have one, so I had to do some 
long-overdue partition rearranging on 
my 286 done. Between some DOS repar¬ 
titioning software I had around and the 
tools supplied with Coherent, it wasn’t 
too bad, even though Fm strictly a novice 
when it comes to DOS. I hooked up a 
spare terminal and can report that Co¬ 
herent is indeed multiuser and multitask¬ 
ing, with quite decent response. 

Coherent comes with some truly re¬ 
markable features, considering it’s a 
Unix look-alike. Apart from the usual 
200 or so basic file-manipulation and 
system-maintenance commands, it also 
has a driver program for Epson printers, 
trof f (with output to the Hewlett-Pack¬ 
ard LaserJet), and software development 
programs such as lex, yacc, make, sed, 
and awk. 

1 was very excited that Coherent came 
with a set of UUCP programs. (OK, it’s a 


bit of a misnomer, but if they called it 
Coherent-to-Coherent copy program, or 
CCCP, it would sound like a Soviet space 
vehicle!) UUCP is the means by which 
all Unix machines can communicate 
with each other via phone lines. A func¬ 
tioning UUCP package, together with the 
mail program also included in Coherent, 
would give you access to the worldwide 
UUCP network. 

So, my scheme was to first hook up 
Coherent via a direct-wired UUCP con¬ 
nection (far faster and easier, generally, 
than attempting to hook up a modem) to 
my regular Unix machine and then 
download programs to Coherent and at¬ 
tempt to recompile them. 

Unfortunately, 1 was unable to get Co¬ 
herent to talk to Unix. It wouldn’t dial 
out at all, whether the port was enabled 
or not. The dial-in attempts from the 
Unix machine showed that Coherent was 
indeed answering with the expected 
prompts. However, once past the pass¬ 


word check, Coherent would respond 
with an error message and return a LOG¬ 
IN FAILED status message to the Unix 
connection. 

I called the Mark Williams Com¬ 
pany’s technical-support line and talked 
to someone who went through a number 
of likely reasons for the failure. He also 
came up with a few suggestions that 
didn’t seem to bear on this situation at all 
(for instance, removing a UUCP refer¬ 
ence in the / etc / domains file). Togeth¬ 
er, we eventually concluded that there 
was no reason why it shouldn't be work¬ 
ing; it just wasn’t. 

Hard Aporfc 

I then tried porting the xcomm package 
to Coherent, in response to a query from 
a reader about a method of dialing out 
that was simpler than using the Kermit 
utility provided in Coherent. This re¬ 
vealed that some signals in Unix System 
V that are needed for compiling xcomm 
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Coherent.... $99.95 

Mark Williams Company 
60 Revere Dr. 

Northbrook, IL 60062 
(800) 627-5967 
(708) 291-6700 
Inquiry 1015. 


(which is the only communications pro¬ 
gram 1 have that’s small enough to fit 
into Coherent’s 64K-byte space) are not 
implemented in Coherent, 

Just for testing purposes, I commented 
out all references to these signals. Unfor¬ 
tunately, Coherent was unable to put the 
object modules together. The error mes¬ 
sage said that the loader couldn’t relocate 
modules compiled for separate I/D (in¬ 
struction and data) space, yet I hadn’t 
compiled or tried to load with that option 
(nor could I find it in the manual). Using 
the file command showed that all the 
object modules had properly compiled as 
relocatable code. Very strange. 

So how did I get the xcomm source 
files onto Coherent? Coherent has an all¬ 


purpose utility called dos, which does 
everything from formatting DOS disks to 
file transfer between Coherent and DOS. 
In fact, my only complaint with that com¬ 
mand is that there are too many options, 
making it too easy to delete files or for¬ 
mat a disk when you don’t intend to. 

I did have a little problem figuring out 
how to address the DOS floppy disk 
drive, since none of the references listed 
under the dos command gives the infor¬ 
mation. After searching likely places, I 
finally discovered that the information is 
under the entry "fd” in the manual, 
where I discovered by trial and error that 
a low-density disk is called /dev/f9a0 
and a high-density disk is called /dev/ 
fhaO. The default is to access the DOS 
partition on the hard disk. 

Think Small 

A word about the 64K-byte limit is also 
in order. This was a familiar problem 
back in the early days of Unix, when 
Unix was almost always implemented on 
one of Digital’s PDP-11 computers. AH 
programs had to fit into just 64K bytes of 
memory, even when there was 256K 
bytes on the machine. The improved 


PDP-11/70 model, a large minicomput¬ 
er, allowed programs to have 64K bytes 
of executable instruction code and 64K 
bytes of static and dynamic data space, 
which allowed you to write larger pro¬ 
grams. 

Coherent’s compiler, written to work 
on both the 386 and the smaller 286, is 
limited to "small model” compilation, 
and therefore also bound by the 64K-byte 
limit for programs. Having studied much 
of the 1000-plus-page Coherent manual 
and all the promotional literature, I could 
find only a single sentence that acknowl¬ 
edged this, and that was buried in a note 
under the heading "Data Formats,” 
rather than in any information about the 
compiler or even the loader. Unless, of 
course, you take the company’s "small is 
beautiful” motto literally. 

Because BYTE has published its Unix 
benchmarks with the intention of mak¬ 
ing them portable, I then decided to try 
them. I was rewarded to see that many of 
the programs compiled cleanly (some 
were missing references to time con¬ 
stants, though). 

Unfortunately, the benchmarks did 
not run as delivered, because the shell 


The DGIS r “ SDKcmd a Tl 
34010-based High-Performance 
Graphics Board for one 
amazing price. 

High performance, high resolu- 
tion graphics are the wave of the 
future. With the DGIS Software 
Developer's Kit™ (SDK), qualified 
software developers can write for 
the future today. 

The DGIS Developer's Kit pro¬ 
vides everything needed to develop 
applications and drivers for DGiS- 
compatible 34010 graphics 
boards—boards from companies 
such as Compaq, Dell, Hewlett- 
Packard, NCR, NEC, It and more 
than 30 others worldwide. Software 
developed with this kit ca n access 
thefullpowerof the 34010, support¬ 
ing the greatest numberof high reso¬ 
lution graphics boards atthenighest 
levels of performance, resolution 
and color. 

DGIS, the premier and most 
widely-shipped interface for the Ti 
340X0 family of graphics cop races- 


THE POWER OF HIGH 
RESOLUTION GRAPH CS 
PROGRAMMING 
CANOE REACHED WITH 
ONE EASY NUMBER: 



sors, provides an outstanding 
feature-rich programming model 
with 100+ graphics functions. The 
DGIS SDK includes documentation 
and language bindingsforthe DGIS 
interface, device drivers for Win¬ 
dows 3.0, utilities, and the GSS 
AT 1050''"1024X768 34010 Graph¬ 
ics board (which normally sells for 
$!295alone]. 

The DGIS SDK is compatible with 
most C compilers and supports the 
XMS standard as well as DOS 
Extendersfrom Rational and Phar- 
Lap. 

Stepping up to the big screen has 
never bee n easier 
or more attrac¬ 
tive. Call today. 

Graphic; Sgflw.irH Syaiam8 
EPECT RAGRAPM C 5 

Call (503) 641-2455. 

AskforDept. DGIS-1. 
SeeusatCOMDEX 
Booth #3126 LVCC. 

AJl tochange notice. 

GSS, DGIS, The DGIS Software Developer's Kit. GSS ATI GSQare 
trodamods of Graphics. Software Systems Inc. All other trade marks 
belortg to their respective owners. 



120 BYTE* NOVEMBER 1990 


Circle 145 on Reader Service Card (RESELLERS: 146) 























“Stop! Hands Off! 

We’ve got an easier, more accurate way to calibrate 
and configure data acquisition boards’’ 


-Fred Molina ri, President 


GLOBAL LAB Data Acquisition software with “Hands-Off’ 
control for the DT2831 Series, 


Put down that screwdriver! GLOBAL 
LAB’" Data Acquisition software fully sup¬ 
ports the DT2831 Series "Hands-Off de¬ 
sign, so setup, installation, calibration, and 
maintenance are 100% mouse/menu-driven. 

Once you've installed your DT2831 
Series board, you can forget it With 
GLOBAL LAB;' all DT2831 operating 
parameters are controlled via software 
menus. No manual adjustments-no 
jumpers, no pots, no hassles! You get 
greater reliability, improved productivity. 


In addition to supporting "Hands-Off 
control, GLOBAL LAB™ provides numerous 
data acquisition, signal processing, and dis¬ 
play functions. For advanced signal process¬ 
ing, ask us about GLOBAL LAB’"s add-on 
STATPACK™ Signal Processing Module. 

Call today for a GLOBAL LAB™ demo ^ 
package. Use it with a DT2831 Series 
board, and we think you'll agree nothing 
conies close to “Hands-Off data acquisition. 

Call (508) 481-3700 

In Canada (800) 268-0427 


provides customized laser quality output 




DATA TRANSLATION 



World Headquarters: Data Translation, Inc, 100 Locke Drive; Marlboro, MA 01752-1192 USA, [506) 481-3700, Fax 1508) 4S1-B620, Tlx 951646 

United Kingdom Headquarters; Data Translation Ltd , The Mulberry Business Part, Wokingham, Berkshire RG11 2QJ, U.K., (734) 793838, Fa* {734} 776670, Tfs 94011914 

West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bieligheim-Bisseneen, West Germany 7342-54025, Fax 7142'64042 

International Sales Offices: Australia [ 2 ) 699-8300; Belgium (2) 466 8199; Brazil 11240-0598; Canada [4S6j 625-1907; China (1)868-721 *4017. Denmark 42 274511; Finland (0) 35UB00, France (!) 69077802; 

Greece [1] 3614300; Hong Kong (5)448963; India (22) 23-1040; Israel 52-545685; Italy (2) 82470.1; Japan [31502-5550. (3) 53793971, (3] 355-1111, Korea (2) 718-9521; Netherlands (70) 399-6360; Norway (2) 

5312 50, Poland (22) 58 07 01; Portugal [1) 545333; South Africa (12] S03-76SO, Sprain (1| 555-8112, Sweden (8) 76178 20; Switzer land \\\ 723-1410; Taiwan (2) 3039836 

GLOBAL LAB, STATRACK and GRAPHPACK are trademarks and Data Translation is a registered trademark at Data Translation, Inc All other trademarks and registered trademarks are the property of their respective holders. 
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driver program makes heavy use of the 
Bourne shell’s keyword parameters, 
which apparently are not implemented in 
Coherent. In that sense, it's a bit mis¬ 
leading of the Mark Williams Company 
to refer to its shell as a “Bourne shell,” 
since that implies that its shell is either 
compatible with, or a derivative of, the 
standard Unix shell (written by Steve 
Bourne). 

By looking around the Mark Williams 
conference on BIX (mwc/coherent), I've 
found that Fm having a bit more trouble 
than some other folks. Several people 
have gotten their UUCP running and are 
all ready to set up a Usenet node. Others 
are working on ways of compiling csh, 
vi, and similar popular Unix programs. 
Clearly, just because Fve run into a snag 
or two doesn’t mean it can’t be done. 

I also learned from BIX that the Mark 
Williams Company is planning a virtual- 
memory capability for the 286 version of 
Coherent, plus a full-featured 386 ver¬ 
sion, for next year. Both would presum¬ 
ably get rid of the 64K-byte limit im¬ 
posed by the small-model compiler. 

At this point, Fm at a bit of a stand¬ 
still, If your intention in buying Coherent 


is to use it for creating a UUCP or Usenet 
node and downloading public domain 
programs for compilation and use, or for 
developing programs to be used on true 
Unix or Xenix systems, then Coherent’s 
current compiler limitations, slightly 
nonstandard features, and the other 
problems I've experienced might give 
you pause. 

On the other hand, if you want a Unix- 
like development and learning system for 
less than SICK) that supports multiple 
users, can be coresident with a DOS in¬ 
stallation, and can transfer text files to 
and from DOS floppy disks and hard disk 
partitions, I don't see how you can go 
wrong with Coherent . 

A Personal Note 

My offer to send out the list of public-ac¬ 
cess Unix systems (see “Free Software! 11 
in the June BYTE) was, to put it mildly, 
very well received, I had no idea that so 
many Unix-literate people read BYTE, 
let alone my column. I have my wife Su¬ 
san to thank for most of the envelope 
stuffing and sealing. 

Enough of you wrote with interest 
about my new publication, Unix Video 


Quarterly , that this is a good time to tal k 
briefly about it here. I started Unix Video 
Quarterly as an alternative to traditional 
industry newsletters, partly because of 
my experience in video and film produc¬ 
tion. Certainly, the move toward Unix 
graphics software and user interfaces 
was a factor; imagine trying to describe 
how OSF/Motif differs from Open Look 
by using text alone! 1 also realized that 
sometimes you have to experience things 
to totally understand them, and video 
technology is the closest thing to actually 
being on the scene. If you want to know 
more about Unix Video Quarterly , con¬ 
tact me at P.O. Box 220, Rescue, CA 
95672, (800) 843-8649, or on BIX as 
“fiedler. 11 ft 


David Fiedler is executive producer of 
Unix Video Quarterly and coauthor of 
the book Unix System Administration. 
He has helped start several Unix-related 
publications. You can reach him on BIX 
as l fiedler . ,J 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane , Peterborough f NH 
03453 , 







enough for your demanding acquisition 
and control applications. VENIX is a true 
AT&T UNIX, optimized for even the harsh 
est industrial environments. 

In addition to the functionality of 
a nonproprietary operating system, 
VENIX offers multiple hardware plat- 


'>rni(nutcfoC-the-slie<! programs, plus 

the flexibility to develop and maintain 
your own programs. All this plus dura¬ 
bility and real time. And you can design 
seamless dedicated applications with 
new Embedded VENIX. 

VenturCom has been at the forefront of 
UNIX technology for over ten years. We 


r embedded UNIX and rm tinte UNIX 
operating on AT bus microcomputers. 

Call (617) 661-1230 today to test the 
best. VENIX, the industrial strength UNIX. 

VenturCom 

215 First Street Cambridge, MA 02142 

UNIX is a registered trademark of AT&T 











Believe it. A true full duplex 9600 bps, CCITT V.32, V.42, 
V.42bis error correcting, data compressing modem for just $699! 

The PM9600SA™ V.32/V.42bis supports high speed full duplex data transmission at 9600 
bps data over common phone lines. Combined with V.42 and MNP/4 error detection and 
correction, V.42bis and MNP/5 data compression protocols deliver more effective 
throughput. In fact, automatic speed buffering allows data to flow from 
computer-to-modem at throughput rates up to 38,400 bps. And the PM9600SA V.32/V.42bis 
is compatible with the Hayes Ultra Smartmodem 9600. At just $699, the PM9600SA just 
may be the most Practical buy in the industry...and it’s backed by the Practical Peripherals 
5 year guarantee: the PM9600SA performs for 5 years or we’ll repair or replace It. FREE! 

It’s that simple. That Practical. _ 


See us at Merisel Booth #1916 

COfllDfH/Fal '90 

November 12-16, 1990 


mm PRACTICAL 
m PERIPHERALS 

37245 La Baya Drive, Westiake Village f CA 91362. Sales Office: 1-800-442-4774 
Corporate Headquarters: 1-818-706-0333, Technical Support: 1-818-991-8200, FAX: 1-818-706-2474 

All products end names, trademarked are properties of their respective manufacturers. & 1990 Practical Peripherals, Inc. AH rights reserved 
















Selecting a new computer system can be a real 
challenge. That’s where we come in. We have the 
knowledge and experience to make your job easy. 
So, just do die Standard tiling. Pick up the phone 
and check us out. Test us. Bilk to us about our 
quality. Our sendee. And especially our prices. 

You'll like what you hear. 

Introducing Features, Flexibility 
and Fantastic Color. 

Then ask us about our new 386/25 and 386/33 
systems. The list of standard features includes the 
latest that high technology has to offer. Features 
like a 64 KB memory cache for the 386/25, and 
128 KB for the 386/33, both expandable to 256 KB, 
providing the fastest possible memory access. Then 
there’s the integrated VGA controller supporting 
1024 x 768 resolution, with 256 vibrant colors and 
a 50% performance increase all made possible by 
1 MB of 32-bit video memory: Plus support for 
interlaced and non-interlaced monitors. When it 
comes to features, we set the standard. 

No one can beat our flexibility either. An inte¬ 
grated floppy controller and hard disk interface 
that support up to three floppy drives and two 
hard drives. Up to 16 MB of RAM on board using 


Introducing Our New 
High Speed 586 25 System. 


□ 4MB of 32-bit high speed memory (Expandable to 16MB on board) 

J 64K Cache memory {Expandable to 256K) 

High performance 1024 x 768 VGA with 256 colors including 1MB of 
video memory 

_ Super Hi-Res 14" VGA color monitor with tilt/swivel base 

□ lOOMB IDE hard drive with Cache buffer 

□ 1.2MB 5.25" & 1.44MB 3.5" floppy drives 

□ 1 parallel & 2 serial ports 

101-kev enhanced keyboard S' /"\ | “00 


□ MS DOS 4.01 

Microsoft Windows 3.0 
lli-Res serial mouse 


$ 2 , 695 .' 


386 '33 This powerful system has Cache memory upgraded to 128K 
in addition to the features listed above for only 12995.00. 


Visit us at Comdex booth ft N219i 


the new industry standard 32-bit memi/ry modules leave all six 
expansion slots available. Our small footprint chassis includes 
both 5.25" and 35* floppy drives and 1 parallel and 2 serial 
ports. And consider this feature, our new 386/25 and 386/33 
systems come standard with 5 drive bays to hold up to one 


additional floppy drive or tape backup and 2 hard 
drives. So, we can help you add on and update to your ■ 
hearts content. 

Our research and development center is always 


Look At Our Other Value-Packed Systems 


All of these fully loaded systems include: 

U 2MB RAM (Expandable to SMB on 
board) 

□ High performance 1024 x %S VGA with 
256 colors including 1 MB of video 
memory 

□ Super Hi-Res 14" VGA color monitor 
with tiit/swivel base 


□ 1:1 interleave Floppy/Hard Disk 
Controller 

□ 40MB 28ms Hard Disk Drive 

□ 1.2 MB 5.25* & 1.44MB 3-5* floppy drives 

□ 1 parallel, 2 serial and 1 game port 

□ 101-key enhanced keyboard 

□ MS DOS 4.01 

□ 386SX includes Windows 3J0 mid mouse 


386 SX at 51895.00 286 16 at $1595.00 286 20 at $1695.00 


striving for excellence. Since 1984 we’ve been designing our 
own products, and all of our system 
boards are manufactured right here in 
the U.S. When building our computers 
we utilize the latest surface mount and 
VLSI technology for the ultimate in prod¬ 
uct reliability and space saving design. 
Our performance and quality are simply 
the standard for our competitors to beat. 

We are committed to providing you 
with a complete system that is ready to 
use the minute you open the carton. 
Everything is loaded, tested, burned in, 
and ready to go. And, in order to help 
you easily handle the new multi-tasking 















286 systems. And we back, them with our total cus¬ 
tomer satisfaction program beginning with a 30 
day money-back guarantee, if you are dissatisfied, 
simply return your system within 30 days for a full 
refund. No questions asked. 


You can buy from Standard Computer with total 
confidence because all systems are also covered by 
our complete one-year parts and labor warranty, If 
you need help, we 1 11 see that you get it. If you need 
a part, well express ship it to you 




and multi-screen programs, we preload MS DOS 4.01 and 
Microsoft Windows 3D then throw in a high resolution mouse 
to boot. Hows that for commitment! 

800 / 662-6111 


When you have a question, just call our cus¬ 
tomer sendee hotline. Our technicians are available 
to you toll-free for as long as you own your sys¬ 
tem. If that isn’t enough protection, how about 
this? We'll even include one year of on-site service 
at no extra charge. 

Value That’s Easy to Afford. 

We work hard to make it easy for you to own 
1 use our products. That also includes 
offering many convenient ways to 
purchase or lease a Standard system. 
Our corporate leasing programs are 
designed to fit your business needs. 
Qualified company pur 
chase orders, person¬ 
al checks and most 
major credit cards are also 
accepted. 

So, go ahead. Pick up 
the phone and call us. Right now. Find out why we take so 
much pride in the exceptional products and services that we 
provide. Why our repeat customer rate is one of the highest 
in our industry 1 . And why our product reliability is so famous. 

For us, it’s just the 
Standard tiring. 


We’re also a Novell Gold Authorized Dealer, so you have total 
compatibility with all levels of the Novell operating system. 

We Stand Behind Our Systems 
and Our Customers. 

At Standard Computer, we manufacture even, 1 thing from 
high performance 486 and 386 systems to low cost 386SX and 


Standard Computer 
Corporation, 12803 
Schabarum Avenue, 
Irwtndale, CA 91706, 
phone 818/3377711. 
FAX 818/337-2626, 


STANDARD 

COMPU TER 


Circle 320 on Reader Service Card 























Why The Best Mouse For The Mac 
Is Your Best Choice For Windows: 


In the graphical environment of the Macintosh* 
our Turbo Mouse* is number 1 in both sales and 
awards. That's why your choice for the graphical 
environment of Windows should be our PC 
version: Expert Mouse." 

What makes Expert Mouse outshine the rest? 
Superior optical hardware and unique software are 

the difference. 

One button lets you pull 
down a menu or open a 
window. The other button 
can be set to "click-lock" 
for extended selections 
like automatic scrolling. 
Press both buttons 
together and you activate our special "chording" 
feature. Chording gives you advanced features, 
like three-button emulation, without the 
inconvenience of lifting your hand off the ball. 


What's more, our Custom Control Panel lets you 
adjust both acceleration and double-click speed 
to match the way you work. It even lets you decide 
which button performs what function. 

Best of all is the way Expert Mouse feels—solid 
and comfortable, with an easy ball movement that 
means no jumping or sticking. 

And Expert Mouse is 100% Microsoft compatible. 
So you will be able to 
run all your favorite 
Windows applications. 

Windows can make 
your computer a lot 
easier to use. Now, 
the Kensington Expert 
Mouse will make it 
even easier. 

For a free brochure and the dealer nearest you, 
call 800-535-4242. Outside the U.S. 212-475-5200. 

KENSINGTON, 




Expert Mouse is a trademark and Kensington and TVirbo Mouse are registered ttgdemarksQfKenatn^tonMicrmraTc Limited. Microsoft and Windows ait registered trademarks of Microsoft Corporation. 
Macintosh is a registered trademark of Apple Computer Inc G 1990 Kensington Micrcware Limited, 













EXPERT ADVICE 

BEYOND DOS: WINDOWS AND OS/2 ■ Steve Mastriannj 


Tales from 
the Trenches 



An OS/2 device-driver 
specialist talks shop 

I n January of 1989, I was giving a 
presentation on OS/2 to representa¬ 
tives of a prospective client. They 
had a DOS-based system for data 
acquisition that lacked the ability to si- 
multaneously gather and process data. 
They had done their homework and con¬ 
cluded that OS/2 could do the job, but 
they weren’t convinced that Unix could 
not do the job as welh 

It was a perfect application for OS/2. 
The system had to monitor serial-bus 
transactions and voltage levels in real 
lime, and it had to act on certain condi¬ 
tions immediately. This quickly ruled 
out Unix, which lacks a preemptive, 
time-critical kernel* 

I gave an upbeat presentation, and 
everything was going well until one of 
the senior engineers asked an obvious 
question: “Of course, we can get device 
drivers for our special hardware, right?” 
I did some hand-waving and went on to 
other topics, promising Fd get back to 
them regarding the drivers* 

When I called the various hardware 
vendors, I got the same answer every 
time, “Sorry, we only have DOS drivers. 
We’d like to support OS/2, but we don't 
have anyone who knows how to write 
them. We understand they are extremely 
hard to write, and only a few customers 
have asked for them anyway,” T decided 
to find out why. Why should writing a 
device driver for OS/2 be so difficult? 

1 packed my bags and headed out to 
Microsoft University for the OS/2 Driver 
Writing course. The class ran for one 
week, and it was one of the most intense T 
have ever attended. 

Device-Driver Basics 
When an OS/2 application needs to per¬ 
form I/O, it makes an I/O request call to 


the kernel. The kernel verifies the re¬ 
quest, translates it into a driver request 
packet, and calls the device driver for 
service. The driver handles all the hard¬ 
ware details: I/O addressing, timing, 
register setup, interrupt handling, and 
error checking. When the device re¬ 
sponds, the driver massages the data into 
a format recognizable by the application, 
sends back the data (or a status message), 
and notifies the kernel that the request is 
complete. 

If it can't handle the request right 
away, the driver may either block the re¬ 
questing thread or return a “request not 
done” to the kernel. Hither way, the 
driver relinquishes the CPU and lets 
other threads run. If there’s an error, the 
driver relays it to the kernel along with a 
“request complete” status. 

What makes OS/2 drivers unique is 
the need to operate in both real mode and 
protected mode. Addresses computed in 
real mode are not valid if the system 


switches to protected mode, and vice 
versa. The driver has to handle such 
mode switches on the fly. Understanding 
this bimodal operation is the key to writ¬ 
ing OS/2 Lx drivers. Several Device 
Helper (DevHlp) routines support bt- 
modal operation, but learning how to or¬ 
ganize them properly can be harrowing. 

Jumping info the Deep End 

When I got back from Microsoft Univer¬ 
sity, I was anxious to plunge into my first 
driver. I ordered the device-driver devel¬ 
opment kit (DDK) from Microsoft, 
which comes with the all-important ker¬ 
nel debugger. KDB is a replacement ker¬ 
nel that, among other things, has knowl¬ 
edge of driver structures. For instance, 
to display a request packet, you can use 
the command .d req es:bx. KDB for¬ 
mats the data and displays it in request 
packet form. Don’t even think about 
writing an OS/2 driver without this tool! 

I began with a simple, do-nothing 
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driver based on examples given in the 
course. It worked perfectly. Next, I tack¬ 
led the real project. My client needed a 
driver for an eight-channel A/D board. 
The board used an intelligent interrupt- 
driven controller and could do DMA 
transfers. I fumbled furiously through 
my student documentation for examples 
of how to implement such a driver and 
broke out in a cold sweat. There were no 
examples of interrupt handlers, no exam¬ 
ples of DMA operation, and no examples 
of user-defined I/O control functions. 

Microsoft, when I called for help, re¬ 
ferred me to Compaq (I’m using its ver¬ 
sion of OS/2). Compaq referred me back 
to Microsoft. I searched the computer 
bookstores to no avail. Finally, I just 
rolled up my sleeves and began to exper¬ 
iment. 

The driver’s job is simple—in princi¬ 
ple. It has to manage requests from the 
kernel and return results to the applica¬ 
tion. An OS/2 driver receives two kinds 
of requests: Some can be completed im¬ 
mediately, and some can’t. Requests 
come in by way of a standard data struc¬ 
ture called a request packet. The kernel 
sends the driver a bimodal pointer to the 
request packet. Since the driver must op¬ 
erate in real mode or protected mode, the 
bimodal pointer ensures that the request 
packet will be accessible in either mode. 

When a request can’t be handled right 
away (e, g., in the case of a disk seek), the 
driver (by means of a set of Dev Hip rou¬ 
tines) places it in a queue. Disk drivers 
can choose to sort pending requests for 
disk seeks in sector order, to minimize 
seek time. 

05/2’s threaded architecture assigns 
one extra responsibility to the device 
driver. When a driver can’t handle a re¬ 
quest right away, it blocks the requesting 
thread; when it completes the request, it 
unblocks the thread. 

Tools for Driver Development 

The DDK comes with a three-ring binder 
containing driver structures, descrip¬ 
tions of the DevHlp routines, and in¬ 
structions for using the KDB. I found 
only the first 40 or so pages useful. The 
book does describe the DevHlp routines 
in detail, but it contains no examples of 
working drivers. 

1 write all my device drivers, includ¬ 
ing interrupt handlers, in Microsoft C 
6,0 with maximum optimization. Don’t 
waste your time writing your driver in as¬ 
sembly. Writing a device driver in C 
lakes about half the time it would take to 
write the same driver in assembly, and 
the driver will work just as well. 

Another useful tool is DDC.LIB, 


which is a C-callable device-driver li¬ 
brary from PentaSoft (17541 Stone Ave. 
N, Seattle, WA 98133, (206) 546-0470). 
Probably the most important function in 
DDC.L1B is Transfer, which transfers 
data between the driver and applications 
and accounts for mode switching during 
the transfer. It handles transfer of data 
from virtual memory to physical mem¬ 
ory, physical to virtual, virtual to vir¬ 
tual, and physical to physical. If you’re 
serious about OS/2 driver development, 
this library is a must. 

Light at the End of the Tunnel? 

Anyone who has written drivers for other 
multitasking operating systems (e.g., 
Unix or VMS) will have a good founda¬ 
tion for OS/2 dri ver development. Micro¬ 
soft estimates that it takes an experi¬ 
enced C programmer who has attended 
the Microsoft University OS/2 Driver 
Writing course four to six months to 
write his or her first OS/2 driver. Subse¬ 
quent drivers should take two to four 
months. Disk drivers are significantly 
more complex and may take longer. 

My first driver took roughly three 
months to write. The next one took only 
two months, and I was able to write a few 
simple drivers in a week or so, so it does 
get easier with practice* 

Although OS/2 device drivers are be¬ 
coming more common nowadays, the sit¬ 
uation remains fairly grim. Most of them 
are for specialized hardware and aren’t 
readily available. What’s needed are 
standard, general-purpose drivers that 
can be adapted to more generic hard¬ 
ware. For instance, 1 would like to see an 
OS/2 driver for a CD-ROM drive, fax 
card, or tape drive, yet none are avail¬ 
able. Why not? There are certainly more 
customers now who need OS/2 drivers. 
Without them, the operating system of 
choice may not be OS/2. 

OS/2 2.0 won’t make the task of writ¬ 
ing device drivers any easier. True, ver¬ 
sion 2.0 will run DOS applications in 
protected mode, so the driver won’t have 
to concern itself with bimodal operation. 
But the driver architecture for DOS pro¬ 
grams will change radically. DOS pro¬ 
grams will now call a Virtual Device 
Driver instead of accessing the device 
hardware directly. The VDD will mas¬ 
sage the request and send it to a Physical 
Device Driver, The PDD will perform 
the low-level hardware communication 
with the device and send the data back to 
the VDD. 

The VDD interface is new, while the 
PDD is nothing more than an OS/2 1.x 
bimodal driver with the real-mode sec¬ 
tions removed. The VDD will emulate 


the BIOS and other interrupt functions, 
letting a DOS application assume it is 
talking directly with the device when it is 
actually communicating with the VDD. 
Pratected-mode applications will con¬ 
tinue to call OS/2 drivers, as in version 
1.x, but can use 0:32 (“flat model”) 
addressing. 

In June, Microsoft announced a new 
device-driver architecture for mass stor¬ 
age devices called the layered device¬ 
driver architecture (LADDR). Microsoft 
claims that LADDR can reduce by 90 
percent the time to develop an OS/2 mass 
storage device driver. I hope this is true, 
but based on what I’ve seen so far, I 
wouldn’t bet the farm on it. 

A new DDK will come with standard 
driver code, so the developer need only 
add the code specific to the device itself 
to implement a fully functional driver, I 
haven’t seen the new DDK yet, so I can’t 
verify Microsoft’s claims. At the time of 
this writing, Microsoft still had no firm 
release date for the LADDR kit. Non- 
mass storage drivers will continue to be 
written using conventional methods. 

Neither IBM nor Microsoft has done 
enough to help the people trying to pro¬ 
duce the drivers that OS/2 so desperately 
needs. The DDK upgrade from version 
LI to 1,2 is way behind schedule, and 
the NDDK, used to develop network card 
drivers for the Extended Edition, is also 
late. The version 1.1 DDK does not work 
with PS/2 machines, so drivers must be 
developed on Industry Standard Archi¬ 
tecture bus systems. 

Information is still sketchy and incom¬ 
plete. Although more books have ap¬ 
peared, none show examples of device 
drivers written in C, Most of the avail¬ 
able documentation describes the Dev¬ 
Hlp routines and their calling sequences, 
but not how to organize them into an ac¬ 
tual driver. 

What is needed is a driver writer’s 
guide to take the mystery out of OS/2 
driver writing. The guide should contain 
examples of actual drivers written in C, 
not scattered code fragments in assem¬ 
bly. It should also contain a list of helpful 
functions to aid in driver coding and de¬ 
bugging. Until such information be¬ 
comes available, device drivers will re¬ 
main the Achilles’ heel of OS/2. ■ 


Steve Mastrianni is an independent con¬ 
sultant in South Windsor, Connecticut, 
who specializes in OS/2 device drivers. 
He can be reached on BIX c/o “editors. ” 
Your questions and comments are wel¬ 
come, Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough , NH 
03458. 
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See for yourself. With Windows'" 
Computing, using your PC becomes 
easier, faster, and more productive than 
you ever imagined possible. But you don’t 



Windows Commuting 
is the Windows 
version 3.0 

environment combined 
with any of the 
hundreds of Windows 
applications 
already available. 


have to take our word for it. Because, 
right now, we’re making fully functional 
Working Models of Microsoft' Windows 
version 3.0, Microsoft Excel, Project, 
Word and PowerPoint" presentation 
graphics program as easy to get a hold 
of as they are to use. 

Just pick up the phone and call 
(800) 323-3577, Dept. N61, and we’ll 


"The first Working Model you select is free during our Windows Computing Promotion. September 15 through December31.1990. One free Working Model per person. Each additional Working Model is $9.95. applicable sales tax not included. Offer good 




















































send you a free copy of the Working 
Model* you’re most interested in. 

Or, if you would prefer, just ask 
for the date, time and locati on of a 
Windows Computing 
seminar being held 
near you. Either way, 
the experience is 
sure to impress you. 



The truth is, we believe there 
could be only one reason why people 
might not see just how much Windows 
Computing means to the future of the 
personal computer. 

They haven’t looked. 

Microsoft 

Making it all make sense* 


flits Iasi and only in the 50 Untied Stales. © 1990 Microsoft Corporation. All rights reserved. Microsoft. PowerPoint and the Microsoft logo are registered trademarks and Making it all make sense and Windows are trademarks of Microsoft Corporation. 
















































Short Takes 


BYTE editors' hands-on views of new and developing products 


Ventura Publisher, 
Macintosh Edition 1.0 


ScanMan 256 


NewWave 3.0 


WinSleuth 


WordPerfect Rhymer 



Ventura Meets the Mac 


I f you work in a mixed- 
machine environment in 
which some people are using 
Ventura Publisher on their 
PCs, the arrival of Ventura 
Publisher, Macintosh Edi¬ 
tion 1.0, is good news. 

Ventura Mac is a straight¬ 
forward port of the version 
running under Windows, 
which makes jumping be¬ 
tween systems easy; if you've 
learned one, you've basically 
learned the other, and that's 
what platform hopping is all 
about. 1 was able to take a 
diverse bunch of Ventura files 
that the BYTE Lab staff had 
generated on DOS machines, 
move them to the Mac (using 
the BYTE LAN and LapLink), 
and open them up, with their 
styles and formats intact. This 
was painless. The fact that you 
can easily swap Ventura-pub¬ 
lished documents between PCs 
and Macs is one of the great¬ 
est advantages of this program. 
Only Aldus PageMaker 3.0 
currently provides this capa¬ 
bility. 

Working in a diverse envi¬ 
ronment is a Ventura forte. 
Besides letting you swap be¬ 
tween Macs and PCs, this 
program will pull in text from 
most word processors you're 
likely to run across and graph¬ 


ics from most drawing or 
painting programs. 

Ventura is also good at 
working with long documents. 
You can line up a string of text 
files, and the program will run 
them from page to page, al¬ 
most automatically, setting up 
the extra pages as needed. 
Ventura is built for this kind 
of work. With its cross-refer¬ 
encing and indexing capabili¬ 
ties, it's essentially a book- 
oriented page composer. 

For doing a long but 
straightforward publication— 
no fancy layouts, few graph¬ 
ics—Ventura is a good choice. 
But for documents with a snaz¬ 
zier look, a more complex 
page structure, and heavy on 
the graphics, Ventura is—and 
here we walk into the shadowy 
land of subjectivity—hard to 
work with. Maybe I've been 
using PageMaker loo long, but 


I find it far more flexible for 
page design. Its approach, 
descended from the cut-and- 
paste world of the composing 
room, feels right. Ventura is 
more geometrical. Like some 
other popular programs, Ven¬ 
tura uses frames. Everything 
you do has to be within a frame 
(a rectangular area). You can 
expand and shrink these 
frames, and you can move 
them around on the page eas¬ 
ily enough, but we’re still talk¬ 
ing rectangles. I find this con¬ 
fining. 

While PageMaker is an 
excellent tool for designing 
layouts, letting you freely 
move things around and 
change widths, lengths, and 
shapes of columns, Ventura is 
more of a layout fulfillment 
program. I'd recommend 
sketching your page design on 
paper first. 


THE FACTS 

Ventura Publisher, 

6.0.2, and a hard disk 

Macintosh Edition 1.0 

drive. 

S795 

Ventura Software 

Requirements: 

15175 Innovation Dr. 

Mac with 2 MB of RAM, 

San Diego, CA 92128 

System 6.0.2, Finder 

(619)673-7524 

Inquiry 1160. 


Ventura does beat the pants 
off PageMaker in a couple of 
things, particularly working 
with tabular material. Setting 
up a table with PageMaker 
almost hurts. Ventura has a 
wonderful dialog box in which 
you specify how many rows 
and columns you want; you hit 
a button, and there it is—a nice 
grid that you can jump around 
in, from cell to cell, using 
pointer or cursor keys. The 
program also excels at setting 
up equations, which can be a 
typesetter's nightmare. 

Another of Ventura Mac's 
strengths is in stylizing the text 
on the page. The program will 
let you assign a style (e.g., type 
of font or character size) to 
every paragraph. You can keep 
these different styles in a cata¬ 
log ol sorts. Phis collection of 
style sheets can also include 
specifications for the page it¬ 
self. 

There's not room here to 
cover all the capabilities of 
Ventura. For a better look at 
this and other desktop publish¬ 
ing packages, see “Is the Type¬ 
setter Obsolete?” in the Octo¬ 
ber BYTE. And before you 
buy, lake them all for a test 
drive. 

Page-layout software, like 
any other program that com¬ 
bines functionality and aes¬ 
thetics, is a highly subjective 
matter. What one person finds 
excellent is execrable to some¬ 
one else. What one user finds 
intuitive is arcane to another. 
I know totally reasonable 
people who swear by Quark 
XPress, and professional 
graphics designers who con¬ 
coct fine-looking materials 
with Ventura. Although I 
wouldn't want to switch from 
PageMaker to Ventura, I can't 
say it’s not right for you. This 
is a good program that does 
what it's designed to do. The 
question is: Does it do what 
you want to do? 

— D. Barker 
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Logitech Puts 
Photo-Realism 
in Windows 

T he ScanMan 256 is a 256- 
gray-lcvel scanner that 
can scan at up to 400 clots per 
inch* II is similar in appearance 
to previous Logitech scanners 
but has a number of functional 
improvements. The scanner 
itself is in a head a little over 5 
inches wide* Below this is the 
body of the scanner, which you 
hold to move it. The body has 
a number of switches that you 
use to set the various scanner 
modes* The ScanMan 256 also 
has an indicator light that 
shows if a scan is being made 
at the right speed. 

The ScanMan 256 is de¬ 
signed to be used in a Win¬ 
dows 3.0 environment. It 
comes with a gray-sc ale scan¬ 
ning and editing package 
called Ansel, which controls 
the scanner directly from 
within Windows 3.0 and pro¬ 
vides some easy-to-use tools 
for editing. Logitech has pro¬ 
vided a simple DOS Scan util¬ 
ity that lets you scan, view, and 
save images whhoul entering 
Windows 3*0 or using Ansel 
However, it isn't as flexible or 
as easy to use as Ansel, and it 
doesn't include editing tools. 
Installing the scanner and 


ScanMan 256 

$499 

Requirements: 

IBM PC or compatible 
running Windows 3*0* 


software is easy. Logitech has 
set the defaults to match the 
most likely free configura¬ 
tions. All 1 had to do was plug 
the scanner board in my sys¬ 
tem, plug in the scanner, install 
the software using the supplied 


Logitech, Inc. 

6505 Kaiser Dr. 
Fremont, CA 94555 
(415 ) 795-8500 

Inquiry 1161, 


Install program, and start scan¬ 
ning, Setting up the scanner in 
any of its different modes is 
done simply by setting the 
switches. The controlling soft¬ 
ware reads these automatically 
and adjusts accordingly. 


Choosing the right setting 
for a scan is not a simple mat¬ 
ter, With the range of options 
available, it becomes impor¬ 
tant to make a careful choice. 
The problem lies in die size of 
the image files created at high 
resolutions with large numbers 
of gray scales, A simple 2- by 
2-inch image takes up almost 
2 megabytes at 300 dpi with 
256 gray scales. This taxes the 
memory of the system consid¬ 
erably. Logitech has devised 
its own system for paging im¬ 
age data to and from disk to 
counteract this, but the bottom 
line is that if you want to scan 
images at 300 or 400 dpi with 
256 gray scales, you’ll need a 
lot of memory. What .setting 
you choose also depends on 
whether you want to use line 
art, perform optical character 
recognition, or have true gray¬ 
scale images* 

I scanned a range of actual 
photographs and some from 
magazines, and the quality of 
the results was extremely good 
at ali levels. Overall, I found 
the ScanMan 256 an extremely 
powerful and flexible scanner. 
Il is useful for scanning small 
documents and all kinds of 
images. Bui 1 would recom¬ 
mend that you make sure that 
your system can deal with the 
kind of large files that a scan¬ 
ner this powerful can create. 

—Owen Linderholm 


Hewlett-Packard’s Newest Wave for Windows 


O ne of the most interest¬ 
ing—and potentially 
most important—applications 
to appear for Microsoft Win¬ 
dows 3*0 is an updated version 
of Hewlett-Packard's New¬ 
Wave environment. There are 
two ways of looking at this 
program: as a set of reasona¬ 
bly priced utilities for Win¬ 
dows, or as a glimpse of what 
most graphical user interfaces 


(GUIs) will be like in the fu¬ 
ture. 

This latest version of 
NewWave introduces an 
Agent capability, which is 
essentially a powerful key¬ 
board macro facility. To per¬ 
form a given task, all you need 
to do is select that task's icon 
and drop it on the Agent icon, 
which looks remarkably like 
Patrick McGoohan in the 


"‘Secret Agent' 1 TV show. One 
of the nice things about this 
macro Facility is its ability to 
do tasks on a routine basis 
(e.g,, every hour, day, or 
week). 

Another important feature 
of this new version is network 
support, which lets users share 
NewWave features* 

Perhaps the most important 
feature of NewWave—and Lhe 


hardest to describe adequately 
in a simple features list —is its 
support of objects. 

NewWave has no data files 
as such. There are only objects, 
which are data files that have 
been linked to a NewWave 
application. One important 
type of object is a folder, 
which functions much like a 
Macintosh folder, it can con¬ 
tain other objects, and you 
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THE FACTS 

NewWave 33) 

Hewlett-Packard 

$195 

Santa Clara Information 


Systems Division 

Requirements: 

3410 Central Expy. 

IBM AT or compatible 

Santa Clara, CA 95051 

with a hard disk dri ve, a 

(408) 749-9500 

mouse, and Windows 3,0. 

Inquiry 1162. 


organize your desktop, or 
Office, as NewWave refers to 

it. 

There are also no applica¬ 
tions as such. What look like 
applications are really tools— 
specialized folders that store, 
print, or delete the objects 
dropped onto them. 

Creating a new data file in 
NewWave involves an un¬ 
usual process. For example, in 
Windows, you start a new 
spreadsheet data file hy first 
clicking on the Excel icon and 
opening a new file. In New¬ 
Wave, you instead select the 
menu command Create a New 
Object. A dialog box then asks 
you what type of object you 
want to create. You could then 
select a Lotus 1 -2-3 object and 
give it a name. An icon for a 
Lotus object would then be 
displayed on the NewWave 
Office workspace. When you 
click on this application, 
NewWave will automatically 
load 1 -2-3 and launch you into 
the data file you selected. 

The most important capabil¬ 
ity of NewWave's objects is 
their ability to incorporate 
other objects. Unfortunately, 
only those objects that are 
linked with a small number of 
true NewWave applications 
have this capability. For ex¬ 
ample, NewWave Write, the 


NewWave version of the 
simple Windows Write word 
processor, can incorporate 1- 
2-3 objects, bin I -2-3 objects 
cannot incorporate other ob¬ 
jects. 

Since NewWave Write has 
the capability to incorporate 


other objects, it is actually a 
fairly impressive word proces¬ 
sor, In a NewWave Write 
document, you can insert 
tables from 1-2-3, graphics 
from HP's optional DOS- 
based graphics programs, and 
simple annotations. And as 


more object types appear 
(made possible by new New¬ 
Wave applications), New¬ 
Wave Write will continue to 
acquire new capabilities. 

Unfortunately, there’s a 
dark side to NewWave. For 
one thing, the program is huge. 
It takes up about 7 megabytes 
of disk space and requires 
quite a long time to install. 

NewWave also suffers from 
a lack of applications. Only a 
handful of programs now work 
well with it. Some sorely 
needed applications that HP 
would do well to add are 
NewWave versions of Win¬ 
dows Paintbrush or Terminal. 

In some cases, the program 
could be markedly improved 
by simple additions. For ex¬ 
ample, you can incorporate 1- 
2-3 tables into NewWave 
Write documents, but you can¬ 
not change the font that the 
tables appear in. If you could 
change the font, NewWave 
could function as a nice com¬ 
plementary program for 1-2-3* 

NewWave is a very interest¬ 
ing program, and it's available 
at an affordable price. It is 
probably true that someday all 
GUIs will be like it. But it 
needs a few more applications 
before it becomes a required 
day-to-day business tool 

—Rich Malloy 


Peeking Through Windows 


T he original System Sleuth 
for DOS was a diagnostics 
package that snooped around 
your PC and told you all sorts 
of goodies about its configu¬ 
ration, including the micropro¬ 
cessor type, how much and 
what kind of memory was 
available, and the results of 
power-on self tests (POSTs), 
It also fished out a lot of eso¬ 
teric but important data about 
I/O cards, hard disk drive par¬ 
titions, device drivers, and 
TSR programs. 

Moving the package to the 
Windows 3.0 environment, 
Dariana Technology Group 
confronted an interesting di¬ 
lemma: When a PC runs in 
protected mode instead of real 


mode, a lot of nuts-and-bolts 
information about the com¬ 
puter becomes invisible or ir¬ 
relevant. So what’s left to di¬ 
agnose? 

Plenty, as it Lurns out. 
Dari ana's new WinSleuth still 
delivers pages of data that can 
help you summarize your 
system’s configuration, re¬ 
solve board conflicts, or iden¬ 
tify nagging software incom¬ 
patibilities, Even without its 
diagnostic capabilities, the 
package might be indispens¬ 
able for system administrators, 
who could print out and file a 
complete report about every 
system in their facility. 

Gone from WinSleuth— 
when it is running in Windows 


standard or 386 enhanced 
modes—is the low-level data 
about memory allocation, disk 
drive partitions, and device 
drivers, since these are handled 
by Windows. If the package is 
run in Windows' real mode, 
however, more low-level in¬ 
formation is provided, al¬ 
though some of it isn't relevant 
to the behavior of the system 
in protected mode. 

What is gained in Win¬ 
Sleuth—aside from an attrac¬ 
tive and very simple graphical 
user interface—is specific in¬ 
formation about the Windows 
environment, including how it 
has allocated available mem¬ 
ory, which drivers it is using 
to talk to your peripherals, and 


how it is managing tasks. The 
new release also adds a file 
viewer for peering into your 
hard disk and a new module 
for analyzing network connec¬ 
tions. 

The rest of the package is 
organized similarly to the DOS 
version, as a series of modules 
addressing different subsys¬ 
tems: microprocessor, POSTs, 
hard disk drive, video/display, 
RAM, I/O cards, printer, and 
DOS. 

For example, the General 
Information section tells you 
what CPU you are using (al¬ 
though not the clock speed), if 
you have a math coprocessor, 
and how many and what kind 
of I/O ports and storage 
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HeresHow^SCfeProtect 

Y)urSoftwareAndProfitsBetter. 



.., the world how we protect your hard work. 

But then, why should we? It's not that w r e’re hard 
to get along with. On the contrary; We’ll show' you 
how our unwordy approach to software protection can 
r actually work better for you. We’ll deliver the best balance 
of guaranteed copy control and cost-effective installation. 

Unlike other manufacturers, our hardware is uniquely 
custom-wired for each developer and supplied with a specific 
encrypted interrogation routine for maximum security. 

The precise routines assume responsibility for all hardware, 
software and timing issues so your time and money' isn’t 
wasted engineering protection schemes. 


The I'roduch That Protect Your Revenues 

► PROTECH KEY ^B 

Identically reproduced packages. ^B 

► MEMORY KEY ^B 

MACINTOSH MEMORY KEY ^B 

NEC MEMORY KEY ^B 

Active protection, modular packages, customized packages, 1 
serialization, demo control, access control. 

► MEMORY-ONE KEY 

Customized packages, modular packages 

► MICROPROCESSOR KEY 

Non-operating system specific protection based on RS232C 
communications for minicomputers, workstations, etc. 


MARKETING, INC. 

1 - 800 - 843-0413 


In EUROPE: 

MICROPHAR, 122 Ave. Ch. De GauUe 92200, ^ 

Neuifiy Sur-Seine FRANCE Tel: 33-147-38-21-21 Fax: 33-1-46-24-76-91 


For distributors in: 

• BELGIUM/NETHERLANDS. E2S (091 211117)* SPAIN, (343 237 3105) 

• IRELAND, TMC{02187 37 11)-GERMANY, Microphar Deutschland (06223 737 30) 

• PORTUGAL, HCR (t 56 18 65) • UNITED KINGDOM, Clearsoft (091-3789393) 
•SWITZERLAND, SAFE (024 21 53 86) • ITALY Siosistcmi (030 24 21074) 


In the US., the AMERICAS & the PACIFIC: 
PROTECH, 9600-J Southern Fine Blvd.. 
Charlottc,NC28217 SeHabtaEspanot 
Tel: 704-523-9500 Fax: 704-523-7651 
Hours: Mon-Thurs: 8:30-7:00 ET, Fri: 8:30-5:30 ET 


*MacmlDsh is a ragffiterM trademark Of Apple CcmpMer. Inc 
* NEC is a registered trademark ert NEC IrtfarrittBon Systems. Inc 


FOR A DEMONSTRATION PACKAGE OR ADDITIONAL 
INFORMATION, PLEASE WRITE OR CALL. 

For Europe, circle 291 on Reader Service Card For Americas & Pacific, circle 292 on Reader Service Card 
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peripherals are installed 

The modules affected by the 
difference between Windows 
modes include hard disk drive, 
DOS, and RAM. The hard disk 
drive module always tells you 
how many sectors and file al¬ 
location tables you have, but 
in real mode you can also see 
partition information. In real 
mode, the DOS module shows 
you device drivers and TSR 
programs. The RAM module, 
in 386 enhanced mode, gives 
you extensive information on 
memory allocation by the 
DOS Protected Mode Interface 
memory manager. 

Perhaps the most useful 
features of WinSleuth are its 
help system and Windows 
Tune-Up module. The on-line 
help is like a short course on 
the inner workings of PCs and 



Windows; I recommend work¬ 
ing your way through each 
topic. And if you need advice 
on getting die best perfor¬ 


mance out of your system 
under Windows, run the Tune- 
Up for suggestions that range 
from adding more RAM, to 


Could WordPerfect Rhymer Be Finer? 


W ordPerfect Corp. has 
come up with a truly 
unique writer's helper in 
WordPerfect Rhymer, a 
93,000-word American En¬ 
glish rhyming dictionary. 
Rhymer is a tool for the 
student of the sound of lan¬ 
guage. A TSR program requir¬ 
ing 34K bytes of RAM, 
Rhymer searches for a variety 
of rhymes and phonetic pat¬ 
terns, It works with any DOS 
word processor. 

Being a sucker for a good 
rhyme, I loaded Rhymer onto 
my hard disk. The program 
took up a mere half-megabyte 
of storage space, which was 
good news. The program 
worked fine with my word 
processor and my other TSR 
dictionary, neither of which 
carries the WordPerfect label. 

To see whether Rhymer 
could determine which words 
have multiple pronunciations, 
1 requested a triple rhyme for 
the word interested , The re¬ 
sults were positive. Rhymer 
asked me to select between the 
pronunciations “in- tu-rus-ted 11 
and "in-tnis-tud* ’ before begin¬ 
ning its rhyme search. 

Although Rhymer isnT 
designed for regional U.S. 


dialects, it does include a pho¬ 
netic finder to help you tailor 
your rhyme search to suit your 
speech patterns. This feature 
includes a phonetic chart— 


similar to a pronunciation key 
in the front of a dictionary— 
that lists a variety of sounds, 
including vowels, stops, frica¬ 
tives, affricates, liquids, and 


THE FACTS 

WordPerfect Rhymer 

WordPerfect Corp. 

$79 

1555 North 


Technology Way 

Requirements: 

Orem, UT 84057 

IBM PC or compatible. 

(801)225-5000 


Inquiry 1164* 


Pan's Pipes 

Gondolier 

Silver Harmwiss 
Return to tte Danube 
Patterns 
ftutuno Ifenorles 

Paris at Night 

Follow the Leader 
Secrets 



Synpliony Sirius 

8lack Forest SunRer 
Punting on tie thaties 
- night - 

- Ending Rhyne — 



ft. downright 

B. duigH 

C. dynanfte 

D- ebonite 

E, electrolyte 

F. eremite 

G. erudite 

N, excite 

3. expedite 

J, extradite 

X, eyebrigbt 

l. eyesight 

M. fahrmtheit 

H. fanlight 

0. favorite 

P, ferrite 

Q, Fight 

fl. finite 

S. firelight 

I. fistfight 

li. flashlight 

y, fleabite 

U. flight 

X. flood Eight 

Fress Enter for nore uords 


Frees & letter to select a word Herds Searched 72 Uords Found 


136 BYTE • NOVEMBER 1990 


THE FACTS 


WinSleuth 

$149; $60 upgrade for 
System Sleuth owners 

Requirements: 

IBM PC or compatible 
with Windows 3.0. 

Dariana Technology 
Group, Inc. 

6945 Hermosa Cir. 
Buena Park, CA 90620 
(714)994-7400 
Inquiry 1163* 


optimizing your hard disk 
drive, to removing conflicting 
extended memory managers. 

—Andy Reinhardt 


glides. If your pronunciation of 
the word car sounds more like 
“cab," for example, you can 
instruct Rhymer to search lor 
words with the <aw> vowel 
sound. And you can control the 
scope of your rhyme hunt by 
limiting the number of syl¬ 
lables and letters you want the 
program to search for. 

I had just one major com¬ 
plaint about Rhymer: The 
program displays only 24 
rhymes at once. Once you hit 
Enter to see additional rhymes, 
you can't go back to review the 
previous list. Since many 
words have dozens of rhymes, 
it would he helpful to he able 
to page through an entire list— 
much as you page through a 
word processing document. 
You can configure Rhymer to 
save all rhymes in a DOS text 
File, however, but you must 
llrsl exit the program to view 
the list. 

No doubt someone will 
eventually include a rhyming 
utility with a spelling/grammar 
checker program, or perhaps 
with an on-line dictionary, but 
until then. Rhymer is good 
enough for the rhymin' fool in 
all of us. ft 

—Jeff Bertolucci 





























The Cure 
For The 
Common 
Clone. 


Introducing The BRICK™: 

386SX™ power, a 44-212 MB HD, 1-8 MB RAM, 1024 x 768, 
with a 2,400bps modem... and it fits in half a briefcase! 





Direct! 

3-1925 today 

; MA 01960 {Sm 535-75ID FAX (SOB) 535-7512 
Circle 127 on Reader Service Card 


Now you don't have to first desktop PC 


choose between the power 
of a desktop and the 
portability of a laptop. The 
Brick” starts a whole new 
era of flexibility and conve¬ 
nience. 

For some, the 
Brick is the perfect 
desktop PC. It has 
enough power, storage 
and graphics capabili 
ties to run 
most demand 


that’s quiet 
enough, small 
enough, elegant 
enough not to 
be banished 
instantly to 
the floor. 

For 

others, the 

Brick is an office com¬ 
puter and a home 

computer. The 
core module is no 
bigger than a 
collegiate dictio¬ 
nary, and weighs 


only 8*3 
pounds. 
Simply keep 
a full-sized 
keyboard 
and monitor 
at your home 
and office 
and carry 
only the 

Brick in between, 
have one machine 
all your 
you need it. 

Complete 
systems start at 
just $2,695. 


FREE CATALOG 

Youll find complete 
information on all Brick 
systems, plus a full comple¬ 
ment of enhancement 
products in our free 32-page 
catalog. Ail products come 
with a 30-day satisfaction 
guarantee, a one-year 
warranty, and unlimited 
800-line support. Call 
1-800-633-1925 today! 
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If you think 

the HP LaserJet ID is great, 




Introducing the new HP LaserJet 
IIID printer The LaserJet that com¬ 
bines all of the advanced capabili ¬ 
ties of the exciting LaserJet III with 
all of the paper-handling features 
required by today's busy office. 

There's a Lot to Like. Like two 
paper trays for different types 
and sizes of paper. 200-sheet 


capacity in each of those trays 
for less reloading. And two- 
sided printing that lets you easily 
condense your output. Even an 
optional automatic* envelope 
feeder that eliminates manual 
feeding. 

Equally impressive is HP's Reso¬ 
lution Enhancement technology 


Pioneered in the LaserJet III, 
this technology actually varies 
the sizes of dots. So curves really 
curve. Lines are never jagged. 
And you get resolution never 
before seen in a 300 dpi printer. 
Output has never looked so good. 

Documents can be made even 
more elaborate thanks to our en- 


U.S, Use price. Adubt* ami PostScript are registered trademarks til" Adobe Systems Ire. in the LIS. and in other countries. 


























































































you’ll automatically like 
the new HP LaserJet HID. 



Resolution Enhancement 
technology actually shrinks dots 
to handle the finest curves. 


Two-sided printing means 
better paper usage and more 
professional-looking documents. 


The optional envelope 
feeder allows for up to 
fifty envelopes. 


Enhancements to our 
HP-GL/2 language allow 
you to reverse, scale, 
and shade output. 


Two paper trays 
allow for regular 
or legal corre¬ 
spondence while 
also increasing 
paper capacity. 


hanced PCL5 printer language, 
which includes HP-GL/2 graphics 
language. You can print regular 
or reverse type. Shaded text Even 
portrait and landscape on the 
same page. 

Beyond this, all types of options 
are available for all types of users. 
Which means you can customize 
with Adobe® PostScript® software. 
Add memory. Or better express 
yourself with our MasterType 


library of fonts and typefaces. 

You can even connect a Macintosh. 

The best part is that the $2,395* 
LaserJet III and $3,595* LaserJet 
HID are both easily within any bud¬ 
get So call 1-800-752-0900, Ext. 
1586. We’ll tell you where to find 
your nearest authorized HP dealer. 

Thai Hewlett 

mi'tiM PACKARD 


©1990 Hewlett Packard Company PE12022 
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Compaq Notebook 
Ups the Ante 

The LTE 386s/20 
is the first notebook-class 
PC that has a 20-MHz 
386SX CPU and converts 
to a desktop system 


Michael Nadeau 


T ake a Compaq Desk pro 386/20, 
give it a faster hard disk drive, 
and squeeze it into a 7 -pound 
notebook-size format, and you 
have the Compaq LTE 386s/20, Worried 
about expandability? No problem; Com¬ 
paq will sell you a Desktop Expansion 
Base that provides AT-compatible slots 
and mass storage expansion options and 
allows the LTE 386s/20 to double as your 
desktop system. 

The LTE 386s/20 is unique on two 
counts: [t is the first notebook PC to use 
the 20-MHz 386SX CPU, and it is the 
only notebook PC that is convertible to 
desktop use, (At this writing, only a 
handful of other vendors have announced 


16-MHz 386SX notebook PCs; none are 
shipping at this time.) In fact, it is the 
only notebook PC powerful enough to 
compete with the typical desktop systems 
that businesses are buying today (see 
photo 1). There is a catch, and that is the 
LTE 386s/20 1 s price tag: $6499 for the 
base system; the Desktop Expansion 
Base is another $1499—not including a 
full-size keyboard or external monitor, 
(All prices mentioned are not final, but 
Compaq says prices will not exceed those 
listed here.) 

The base system, the Model 30, comes 
standard with 2 megabytes of RAM, a 
4K-byte RAM cache, a 3 Vi-inch 1.44- 
MB floppy disk drive, a 2 l h -inch 30-MB 


Conner Peripherals hard disk drive, a 
640- by 480-pixel VGA display, and sys¬ 
tem utilities. This version also comes 
with a full complement of I/O ports: one 
serial, one parallel, and one mouse port; 
ports for an external monitor, keyboard, 
and keypad; and an “external options 
interface.** 

The Model 60 comes with a 60-MB 
hard disk drive and lists at $6999. It will 
be the first system to use the 2 Vi-inch 
drives of that capacity. Compaq called 
the unit that I saw an early prototype, al¬ 
though it appeared to be of production 
quality and seemed fully functional. 
The LTE 386s/20 should be out by late 
October. 
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LTE-Like in Looks Only 

At first glance, the LTE 386s/2G is iden¬ 
tical to the original LTE except for color; 
it is beige instead of gray. On closer in¬ 
spection, you can see differences in drive 
location, thickness, port arrangement, 
screen size, and some cosmetic aspects. 

Compaq has a totally new design for 
the electronics, which determined the 
placement of the drives. For the mother- 
board, the LTE 386s/20 uses a manufac¬ 
turing technique developed for the aero¬ 
space industry. If you look inside the 
computer, youTl see what appears to be a 
three-piece motherboard—two boards, 
one on top of the other, and a third board 
mounted vertically at the rear and 


Photo 1; The Compaq LTE 386s/20 is arguably 
the world ^ most powerful 7-pound PC. 


PRELIMINARY BYTE BENCHMARK INDEXES: LIE 3865/20 


The LTE 386s/20 is the fastest notebook-class PC that BYTE has 
benchmarked to date. It seems that Compaq simply shrank its Deskpro 386/20 
and gave it a faster hard disk drive . The Dell 320LX is a 20-MHz 386SX 
desktop system included for comparison , 



CPU 

Disk 

Video 

Compaq LTE 386s/20 

2.58 

2.32 

8.00 

Compaq Deskpro 386/20 

2.58 

1.72 

8.21 

Dell 320LX 

2.19 

1.86 

7.10 


Benchmark results are indexed lo show relative performance; higher numbers Indicate belter performance. For all 
indexes, an 8-MHz IBM AT running MS-DOS 3.3 = 1. 


PHOTOGRAPHY: PAUL AVIS © 1990 


NOVEMBER 1990 ■ B Y T E 141 


























COVER STORY 
COMPAQ LTE 386S/20 



Photo 2: On the left is the LTE 386s/20 motherboard 
before it is punched out from its silicon casing. 

On the right is the motherboard as it is installed in the computer , 


holding all the ports. These three com¬ 
ponents are manufactured as one sheet, 
connected by the cabling and thin silicon 
tabs. A machine “punches out“ the 
motherboard along these tabs, and then, 
after the components are in place, it is 
folded by hand into its proper configura¬ 
tion (see photo 2). The procedure speeds 
assembly and helps conserve space in¬ 
side the unit. 

A major weakness of the original LTE 
was its CGA display with its less-than- 
perfect aspect ratio. Compaq saw the 
light and gave the LTE 386s/20 a full 
VGA display, although this added a 
smidgen to the unit’s thickness. The 
screen is edge-lit and has good contrast 
and even light distribution. 

All the ports congregate behind a slid¬ 
ing door (a nice touch) to accommodate 
the Desktop Expansion Base with its own 
I/O ports, which are extensions of those 
on the notebook. Unlike with the NEC 


THE FACTS 


Compaq LTE 386s/20 Model 30 
No more than $6499 

Compaq Computer Corp. 

P.O. Box 692000 
Houston, TX 77269 
(713) 370-0670 

Inquiry 1079. 


ProSpeed SX/20 (see “The NEC Pro- 
Speed SX/20: Take It and Leave It,” 
September BYTE), you must maintain 
separate CONFIG.SYS and AUTOEX¬ 
EC.BAT files for the portable and desk¬ 
top configurations of the LTE 386s/20 
(this is especially important if the desk¬ 
top version is on a LAN), and you must 
remember to use the correct combina¬ 
tion. 

Unfortunately, no prototype of the 
Desktop Expansion Base was available 
for me to see. Its features include two 
full-size 16-bit expansion slots, monitor 
and keyboard ports, and two 5 %- or 3 x h- 
inch drive bays. 

What has not changed on the LTE 
386s/20 is the keyboard. It is the same 
80-key IBM Enhanced-compatible lay¬ 
out. Key travel is somewhat less than 
what you find on desktop units, but the 
tactile feedback is adequate. I prefer the 
familiar inverted T arrangement for the 
cursor movement keys, rather than Com¬ 
paq’s cumbersome reclined L configura¬ 
tion. 

Memory expansion makes use of the 
increasingly popular RAM cards. The 
LTE 386s/20 has two slots into which the 
credit-card-size RAM cards slide. Prices 
for the RAM cards, which come in 1-MB 
and 4-MB configurations, are $549 and 
$2599, respectively. 

Compaq claims a battery life of about 
3 hours. I didn’t have the opportunity to 
verify that; it is about an hour less than 


the rated time for the original LTE. The 
LTE 386s/20 has a fast-charge feature 
built into the system that brings the bat¬ 
tery back to full capacity in 1 l A hours. 

Early Assessment 

The preliminary BYTE Lab low-level 
benchmark indexes place the LTE 386s/ 
20 on a par with the Compaq Deskpro 
386/20 in the CPU and video categories, 
but the notebook’s speedier hard disk 
drive bests the Deskpro’s index of 1.72, 
with a score of 2.32 (see the table). No 
other notebook-class PC even comes 
close to this performance. The LTE 
386s/20 will run any software that you 
are likely to use, and at an acceptable 
pace. 

The price will scare away casual users 
and many cash-conscious businesses, but 
the LTE 386s/20 seems to have what 
computing-dependent businesses need: 
power and flexibility. Compaq’s reputa¬ 
tion for high quality and compatibility 
further enhances the product. (Some of 
the original LTEs did have a problem 
with cracking cases; Compaq insists that 
it has solved that problem by going with a 
stronger plastic for the case.) But price 
aside, Compaq has produced the high- 
performance notebook PC against which 
all others will be compared. ■ 


Michael Nadeau is the managing editor 
of the BYTE Lab. You can reach him on 
BIX as ,l miken. ” 
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They Left out Features.... 

We Left out the COMMA!! 


The only thing missing... 

is the comma in the price. If you 
look at the chart on the right you 
will see prices charged by our com¬ 
petition. All but one contain a 
comma. DesignCAD 3D sells for 
$399.00. Period. No Commal 

In order to draw the complex pic¬ 
tures shown below it is desirable to 
have the following 3D features: 


• Interactive design with 3D 
cursor 

• Blending of surfaces 

• Boolean operations such as 
add, subtract, and 
intersection 

• Complex extrusions 

• Cross sectioning 

• Block scaling 

• On screen shading 

• Shaded output to printers and 
plotters 

All of these competitors left out one 
or more of these desirable features 
in their standard package. They 
didn't forget the most horrible fea¬ 
ture - the comma. 

DesignCAD 3D offers ALL the listed 
features plus many more! 

If DesignCAD 3D has the power to 
create the 3D objects shown below, 
imagine how it could help with your 
design project! 

DesignCAD 3D sells for $399. We left 
out the comma. Wedidn'tthinkyou 
would mindl 


PC MAGAZINE SAYS... 

DesignCAD 3D, the latest feature- 
packed, low-cost CADD package from 
American Small Business Computers, 
delivers more bang per buck than any 
of its low-cost competitors and threat¬ 
ens programs costing ten times as 
much. For a low-cost, self-contained 
3D package... DesIgnCAD’s range of 
features steals the show." 



AutoCAD rel. 10 

$3iQQQ:QQ 

AutoCAD AEC $1.000.00 AutoShade $500.00 

CADKEY 3.12 


Solids $995.00 IGES translator $1.995.00 

DataCAD with DC Modeler 

$_3,990,Q0 

DataCAD Velocity $2,000.00 

DesignCAD 3D ver. 2.0 

$ 399.00 N£>expensive options! IGES Free. Shading Free 

MaxxiCAD1.02 


N/A 

Mega Model 

$995.00 

MegaDraw $195, List $295, MegaShade $395 

MicroStation PC 3.0 

$3,300.00 

Customer Support Libraries $1,000.00 

ModelMate Plus 2.8 


N/A 

VersaCAD Design 5.4 


N/A 

Source: Byte Maga?»ne 


BYTE MAGAZINE SAYS... 

"At $399, DesignCAD 3D was the least 
expensive package we saw, yet it was 
one of the more powerful. ..Don't be 
fooled by the remarkably low price, this 
program can really perform." 

Complete 3-Dimensional design fea¬ 
tures make it easy for you to construct 
realistic 3-D models. With full solid- 
object modeling capabilities you can 
analyze your drawing to determine 
the volume, surface area or even 
center of gravity! DesignCAD 3-D even 
permits you to check for interference 
between objects! Aeronautical Engi¬ 
neers can now find the center of grav¬ 
ity for a new airplane design with a 
couple of keystrokes. The Architect 
can determine the surface area of a 
roof for decking in a matter of minutes. 
The Civil Engineer can calculate the 
volume of a lake or dam in seconds. 
The Mechanical Engineer will know for 
sure if certain parts fit together without 
interference. The uses for DesignCAD 
3-D are only limited by YOUR imagina¬ 
tion! 

HOW DO I GET ONE? 

DesignCAD 3-D and DesignCAD 2D are 
available from most retail computer 
stores, or you may order directly from 
us. If you have questions about which 
program to purchase please give us a 
call. All you need to run DesignCAD 
3-D is an IBM PC or compatible com¬ 
puter with 640 K RAM memory and a 
harddisk. Both products support most 
graphics cards, printers, plotters and 
digitizers. Free Information and a demo 
disk are available by faxing (918) 825- 
6359 or telephoning: 

1-(918) 825-4844 







American Small Business Computers • 327 South Mill Street • Pryor, OK 74361 U.S.A. 
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The computing 
world is a changing 
place , That‘a why 
we 're introducing a 
totally new family of 
universal removable 
storage products 
that can be easily 
attached to today s 
neatest systems. 

Oar Rmiltel Port 
Interface even lets 
you attach a 
Bernoulli to com¬ 
puters without an 
expansion slot or 
SCSI port. Now 
(hat s versatility. 


Bernoulli*brought worry-free storage to everyone—now 
you can take it everywhere. Our new Transportable pucks 
alt (he pouter and data security of our 44MB removable 
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When space allows, the Bernoulli 
Insider fits neatly into leading PC and 
PS/2 computers. /U a total storage 
solution, it’s much better than a hard 
disk plus tape because you get the 
benefits of both, along with the un¬ 
limited data growth and security of 
removable storage. 


Bernoulli s removable disks are 
the most nigged available . And 
we back that up with an 
unheard-of 5-year 
Gold Standard 
Limited 
Warranty ; 



For the truly power hungry, the 
Bernoulli Dual is your premi¬ 
um choice , Its optimized 
to bring you up to tfflMB 
of removable on-line 
storage with a 22msec 2* 
effective access time. 

And it makes disk- BB1 EBJIOiJU 
to-disk copies in un¬ 
der three minutes, 

That's performance 
for the real ivorld. 
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ERNOULU. 

IME. ANY PLACE. 




What if you're caught someplace with a lot of work to do and no 
outlets to be found? No problem. Each removable battery in the 
Bernoulli Portable provides approximately two hours of operation. 
And you can run it off the AC adapter while the battery is charging 





You don 7 want to entrust 
your data to anything you 
have to pamper That's 
the beauty of Bernoulli. 

Its patented design spins 
a flexible disk at high 
speed, drawing it toward 
the head. Should your 
system encounter a 
bump, air impurity, or 
pou>er-loss, the flexible 
disk simply falls away 
from the head. The 
result? Hard-disk perfor¬ 
mance without the risks. 



STORAGE SOLUTIONS BY 


I-M3GA 


Who says you can 7 take it with you? The new 
Transportable and Portable were specifically 
designed fora shrinking world on the 
move. But just because they’re light¬ 
weight doesn 7 mean they're light on per¬ 
formance. Bernoulli implements the latest 
drive enhancements to help you keep 
pace with your busy schedule. 


With all the computing 
choices out there, the last 
thing you need is a storage 
device that limits your 
options. Our new univer¬ 
sality is a unique innova¬ 
tion which lets you easily 
attach the same Bernoulli 
to most any system, giving 
your data (and budget) 
protection for tomorrow. 


ANY QUESTIONS? 

The rest of the Bernoulli story is just a phone call away. Dial 1-800-777-6616. 
We ’ll rush you a free copy of this limited-edition, 18-page brochure. It’s 
packed with everything you need to know about removable data storage. 
Any way you like it. 


BERNOULLI 
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FIRST 


IMPRESSIONS 


Apple’s new systems 
feature lower prices 
and a new modular design 


A lthough Apple has long been 
fond of calling the Macintosh 
“the computer for the rest of 
us,” many potential Mac users 
have found the machines too expensive 
for their pocketbooks. Apple has long 
been criticized for being too expensive 
and for not being competitively priced 
against IBM PC-compatible computers. 
This criticism seems especially apt when 
you consider that, except for a brief trial 
period last year, no Mac has ever had a 
list price below $1000. Since Apple has 
no direct competition in its Macintosh 


product line, competitive pricing has 
never been its foremost concern. 

Apple is hoping to change that image 
with its introduction of three new Macs. 
First is the long-awaited “Cheap Mac”— 
the new Mac Classic, which retails for 
$999 in its simplest configuration. For 
users who need color but can't afford a 
Mac II, Apple will be offering the new 
Mac LC for approximately $3000, in¬ 
cluding monitor. Finally, there's a new 
member of the Mac II family, the Mac 
Ilsi, priced at $4870 including monitor. 

Apple is trying to make a point with 


these systems. A Mac always comes with 
enough features to let you get to work im¬ 
mediately and productively with a range 
of applications. Features that are options 
on IBM PC-compatible systems are built 
in on the Mac (e.g., networking, digi¬ 
tized sound, and a graphical user envi¬ 
ronment). Apple has also tried wherever 
possible to make these systems ready for 
the future—ready, specifically, for the 
forthcoming System 7.0 software. The 
only exception to this is the basic Classic 
configuration, which will require addi¬ 
tional memory. 



The Mac Classic 

The Mac Classic represents a complete 
overhaul of the lowest end of Apple's cur¬ 
rent product line. Essentially, it is the 
hardware soul of the Mac SE at less than 
the price of a Mac Plus, The Classic 
comes in two configurations: a low-end 
model that includes 1 megabyte of 120- 
nanosecond RAM and a SuperDrive 
floppy disk drive for $999; and a $1499 
model with 2 MB of RAM and a fast (21- 
ms average access time) 4G-MB hard disk 
drive. The street price of the low-end 
Classic might go below $700, while the 
high-end model's might dip to $1000, 

Externally, the Classic closely resem¬ 
bles the SE. There are some minor cos¬ 
metic differences, but the familiar up¬ 
right chassis with the built-in black-and- 
white 9-inch monitor remains the same. 
The system also remains relatively easy 
to carry around, for a desktop system. 
The high-end model weighs in at 17 
pounds, only 1 pound more than a Mac 
Portable, 

The Classic uses a single Apple Desk¬ 
top Bus (ADB) port and two mini-DIN-8 
connectors for the serial ports. In con¬ 
trast, the Mac Plus used a unique key¬ 
board and keyboard connector, and DB-9 
connectors for the serial ports. Unlike 


with previous Macintosh systems, the 
keyboard is included in the price of the 
Classic, 

Other I/O ports include a DB-25 SCSI 
port, an external speaker port, and the 
external floppy disk drive port for 80QK- 
byte or L4-MB disks. The Classic's in¬ 
ternal hard disk drive is considerably 
faster than the hard disk drives currently 
available from Apple for the SE. 

The Classic's system board has been 


completely redesigned with lower cost in 
mind. It is only 60 percent of the size of 
the SB's system board. Apple put a great 
deal of effort into integrating as many 
functions as possible into custom appli¬ 
cation-specific ICs and into laying the 
board out optimally. One example of the 
improvements achieved in this way is a 
smaller and lighter power supply that 
powers both the Classic's main system 
and its monitor. In contrast, the SE uses 
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New Mac 
Lineup 

By January 1991, when the 
Mae LC becomes available, 
Apple's Macintosh lineup will 
contain the following systems: 

PORTABLE FAMILY 

Mac Portable 

COMPACT FAMILY 

Mac Classic 
Mac SE/3G 

“LC” FAMILY 

Mac LC 

MODULAR FAMILY 

Mac Ilsi 
Mac Ilx 
Mac Ilci 
Mac Ilf x 


New Prices 
for 

Existing 

Macs 

Mac Ilci 

with 4 MB of RAM and 
a floppy disk drive: 

$5969 


Mac Ilci 

with 4 MB of RAM and 
an 80-MB hard disk drive: 

$6669 


Mac SE/30 
with 1 MB of RAM and 
a 40-MB hard disk drive: 
$3369 


Mac SE/30 
with 4 MB of RAM and 
an 80-MB hard disk drive: 

$4569 
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two separate supplies: one to power the 
digital board, and another to power the 
analog circuits that drive the monitor. 
The Classic’s fan mounts at the bottom of 
the unit for cooling efficiency and is ex¬ 
tremely quiet. 

Like the SE, the Classic uses an 8- 
MHz 68000. Memory is expandable to a 
maximum of 4 MB by adding 120-ns sin¬ 
gle in-line memory modules. You add 
this memory by inserting a small card 
that has 1 MB of RAM on it and two 
SIMM sockets. 

Like those of its predecessors, the 
Classic's video buffer is in main RAM, 
While this simplifies the Classic’s de¬ 
sign (as it did the Mac Plus and SB’s), 
there's a 25 percent performance penalty 
for bus bandwidth when RAM used for 
video is accessed to refresh the screen. 
The Classic should be as fast as an SB 
and 25 percent faster than a Plus. 

The Classic has 512K bytes of ROM, 
twice the size of the SE's ROM. This 
ROM incorporates the Hierarchical File 
System and drivers for SCSI, ADB, 
AppleTalk, the Toolbox, and Quick¬ 
Draw. 

Where the Classic more closely resem¬ 
bles the Mac Plus than the SE is in its lack 
of an internal expansion slot. This was a 
cost/design trade-off. Leaving out the 
slot was a way to save money on the Clas¬ 


sic's design, and Apple’s research indi¬ 
cated that 90 percent of users wouldn’t be 
interested in expansion capabilities. You 
could expand the system by way of its 
SCSI bus, but it will be hard to add accel¬ 
erators or large external monitors. 

The Classic will ship with the newest 
revision of System software, version 
6.0.6, although it will work with version 
6.0.5. The Classic was, however, de¬ 
signed with System 7.0 in mind. The 
high-end model is System 7,0”ready, 
while the low-end model only requires an 
additional megabyte of RAM. Although 
the Classic cannot make use of it, System 
6.0.6 includes the new Sound Manager 
with its sound input capabilities, 

Apple is going to discontinue both the 
Mac Plus and the SE, since it believes 
that the Classic is a good replacement for 
both. Those in the market for either a 
Plus or an SE will be better off with a 
Classic instead. (This includes univer¬ 
sity students or anybody who wants a 
"“transportable Mac” for an occasional 
journey.) According to Apple, retaining 
the small, all-in-one footprint of the 
original Mac is important for the low- 
end market. 

The preliminary BYTE benchmark re¬ 
sults (see the table) indicate that the Clas¬ 
sic is—no surprise here—on a par with 
the SE in performance. 


MAC CLASSIC BENCHMARK RESULTS 


Preliminary BYTE benchmark results (in seconds) for the new Mac Classic 
suggest that it performs at about the same speed as the older Mac SE. 

The Classic turned in an appreciably slower time on two of the tests, but this 
could be due to problems with the early prototype we used , The prototype 
system we tested had 2 MB of RAM and a 40-MB hard disk drive . 


Test 

Mac Classic 

Mac SE 

CPU 

Matrix 

77.22* 

67.10 

String move 

Byte-wide 

374,73 

374.50 

Word-wide 

187,38 

186.70 

Double word-wide 

121.73* 

92.40 

Sort 

154.53 

154.20 

Sieve 

170.83 

170.20 

Disk I/O 

1 -megabyte write 

6.63 

14.80 

1 -megabyte read 

4.38 

8.10 

Video Text 

Text 

TextEdit 

16.35 

15/10 

DrawString 

3.85 

3.80 

Graphics 

Slow test 

88.26 

94.40 

QuickDraw 

1.22 

1.10 


* Possible benchmark error. 


For a full description of the Mae benchmarks, see “Introducing the New BYTE Benchmarks,” June 198$ BYTE. 
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Mac LC: 

Low-Cost Color i n a New Box 

The Mac LC is Apple’s “lowest-cost col¬ 
or-capable computer’ 1 —hence the name. 
This system is intended to fill the void 
between the SE/30 and the IIx line. The 
LC will be offered for a complete system 
price of $3000, including keyboard {the 
same compact keyboard that comes with 
the Classic) s hard disk drive, and color 
monitor* 

The LC also represents a new design 
shape for Apple. It is similar to Sun’s 
“pizza box” workstation, but in a differ¬ 
ent, smaller size. The case is a flat box 
shape, measuring 12^ inches wide by 15 
inches deep by 3 inches high. It weighs 
8% pounds. The front of the case, which 
is similar in style to the Mac II line, has 
a SuperDrive floppy disk drive on the 
right* On the back are seven ports: a vid¬ 
eo port, a printer port, a modem port, a 
SCSI connector, an ADB connector, a 
sound-out port, and a sound-in port. The 
last two provide the LC with built-in 
complete sound-processing capabilities* 

With only 24 chips, the LC’s logic 
board represents a high level of integra¬ 
tion that helps reduce costs (see photo 1)* 
The LC uses a 16-MHz 68020 CPU and 
has built-in video logic like the Mac Hci. 
The system comes standard with 2 MB of 
100-ns fast paged-mode soldered RAM, 
expandable to 10 MB in two SIMM sock¬ 
ets. There is no FPU, and no socket for 
one. The 512K-byte ROM includes 32- 
Bit Color QuickDraw. The system uses a 
4G-MB internal SCSI hard disk drive. 

The LC’s built-in video supports three 
monitors. One is Apple’s existing 13- 
inch 640- by 480-pixel color monitor* 
Another is a 12-inch 640- by 480-pixel 
monochrome monitor, a basic redesign 
of the existing 12-inch monochrome 
monitor that makes it cheaper to produce 
while improving the picture quality. 

Finally, a new color monitor, the 
Macintosh 12-inch RGB Display, pro¬ 
vides a 512- by 384-pixel display. This 
new monitor was designed because Ap¬ 
ple thought that existing color monitors 
didn’t provide a sufficiently good picture 
with low-resolution 8-bit color and were 
too expensive. Thus, the new monitor 
has a smaller screen that displays 8-bit 
and 16-bit color crisply and clearly. 

The LC uses 512K bytes of video 
RAM on the main logic board as the 
video frame buffer. With this frame buf¬ 
fer, you get 16 colors or gray scales on 
the 640- by 480-pixel monitors and 256 
colors on the 12-inch RGB monitor. You 
can expand the buffer by plugging 512K 
bytes of additional VRAM into SIMM 
sockets. At the maximum frame buffer 


size, the LC can get 256 colors or gray 
scales on the larger displays, 16-bit color 
(over 32,000 colors) on the new 12-inch 
RGB monitor, and 256 gray scales on the 
12-inch monochrome monitor* 

The LC also includes one expansion 
slot, a 68020 Direct Slot. This slot is 
similar to the 68030 Direct Slot on the 
SE/30 and allows direct access to the 
CPU bus* However, the LC’s 68020 Di¬ 
rect Slot is not compatible with the SE/ 
30's 68030 Direct Slot. Because the LC 


doesn’t have a socket for a paged mem¬ 
ory management unit, one possible use of 
this Direct Slot might be to add a 68030 
processor board to make use of the vir¬ 
tual memory technology in System 7.0* 
Apple also plans to introduce an Ethernet 
board for under $400 and an Apple He 
compatibility board that will cost less 
than $250. The latter unit would let the 
LC run Apple lie software at full speed 
and would provide support for Apple Tie 
peripherals. For example, with a lie 



Photo 1: The Mac LC’s logic board has a low component count due to the high level 
of logic integration. On the left edge is the 68020 Direct Slot; near the right edge are 
the SIMM sockets for RA M and the SIMM-mounted ROM. 
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compatibility board, an LC mouse emu¬ 
lates an Apple II mouse. 

Why the Apple lie compatibility? Ap¬ 
ple sees the LC as tapping into the educa¬ 
tion markets. With a retail price of $3000 
for a complete system, the LC might ap¬ 
peal to schools that currently use Apple 
IIs, especially since Apple is also plan¬ 
ning to make single and dual floppy disk 
drive versions of this system available at 
a lower price to the educational market 
only. 

Apple says that the LC has the same 


computing power as a 16-MHz 386SX 
system and is comparable in price to SX 
systems from IBM and Compaq; the 
company admits, though, that PC clone 
makers offer complete SX/VGA systems 
for far less than the LC’s $3000 retail 
price. The LC with 2 MB of RAM and an 
internal 40-MB hard disk drive will cost 
approximately $2400. With the new 12- 
inch RGB color monitor costing $600, 
it is possible to get a color Macintosh 
system for $3000. The 12-inch mono¬ 
chrome monitor costs $300, so a usable 


LC system could actually be purchased 
for as little as $2700. The street price of a 
color LC will probably be around $2300 
to $2400, making it competitive with 
high-end 386SX machines from major 
manufacturers. 

Unfortunately, the Mac LC will not be 
available until January 1991. It is being 
manufactured at Apple’s facilities in Sin¬ 
gapore. This delay means that the prices 
of reasonably competitive IBM PC-com¬ 
patible systems might fall still further 
before the LC is released. 



THE FACTS 


Mac Classic 

with keyboard, 1 MB of RAM, 
floppy disk drive, and built-in 
monochrome monitor, $999; 
with keyboard, 2 MB of RAM, 40- 
MB hard disk drive, and 
monochrome monitor, $1499 

Mac LC 

with keyboard, 2 MB of RAM, and 
40-MB hard disk drive, $2400 
(approximate) 

Mac llsi 

with 2 MB of RAM and 40-MB 
hard disk drive, $3769; 
with 5 MB of RAM and 80-MB 
hard disk drive, $4569 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 
(408) 996-1010 

Inquiry 1080. 


Mac llsi: 

Lower Cost, More Options 

The Mac llsi is Apple’s new low-cost 
Mac II. Designed to replace the Ilex 
(currently Apple’s most popular Mac II 
model), the llsi has some big shoes to 
fill. To fully appreciate the new llsi, you 
must first compare it with the Ilex to see 
the differences between the two ma¬ 
chines. The 10-pound Mac llsi comes in 
a slimmer, smaller box (although it is 
larger than the pizza-box-shaped LC). Its 
dimensions are 4 inches high by \2 y h 
wide by 15 inches deep. 

The Ilsi’s basic configuration includes 
a 20-MHz 68030 CPU, no FPU, and 2 
MB of 100-ns, fast paged-mode RAM. 
One MB of RAM is on the Ilsi’s main 
logic board; the other is on a SIMM. You 
can add up to 16 MB by installing more 
SIMMs. Apple is introducing 2-MB and 
8-MB memory-expansion kits for the 
llsi and Ilci. These kits consist of four 
512K-byte-density and four 2-MB-den- 
sity SIMMs, respectively. (The Mac Ilfx 
uses nonstandard 64-pin SIMMs, so it 
cannot use the new expansion kits.) 

The llsi includes eight built-in ports: 


an ADB port, a SCSI port, an external 
disk drive port, two serial ports, a video 
port, one stereo sound output port, and 
the new sound input port. Interestingly, 
the llsi has a single expansion connector 
that can be set up as either a NuBus slot 
or a 68030 Direct Slot. This trick is ac¬ 
complished by special adapters (sold 
separately for $200) that attach to the 
connector and provide a slot that’s paral¬ 
lel to the system board. Through this ma¬ 
neuver, a NuBus board can fit inside the 
Ilsi’s smaller housing. Both adapters 
also provide a 68882 FPU. Why only one 
expansion slot? Apple claims that most 
Mac II users have only one board in their 
machines anyway—usually a video 
board. So Apple added built-in video to 
the llsi system board, leaving the expan¬ 
sion slot open for more esoteric options. 

Like the new Classic and the LC, the 
llsi offers tight logic-board integration 
(see photo 2). The board is three-quar¬ 
ters the size of the Ilex board. Apple is 
able to offer the llsi for $2200 less than 
the Ilex by removing much of the origi¬ 
nal system logic from the main logic 
board and by limiting expansion capabil¬ 
ities and making them an option. Despite 
the size reduction, however, the llsi of¬ 
fers the same performance as the Ilex 
and includes many features that the Ilex 
doesn’t have, including built-in 8-bit col¬ 
or video and support for 32-Bit Color 
QuickDraw in ROM. (The llsi can gener¬ 
ate 24-bit color video by using a 24-bit 
video board in a NuBus slot adapter.) 
The llsi logic board now includes a ROM 
SIMM socket to simplify future firm¬ 
ware upgrades (the Ilex’s ROM chips 
were soldered to the main logic board). 
The machine’s 512K bytes of ROM in¬ 
cludes 32-bit memory support. 

Sound Investment 

This brings us to one of the most interest¬ 
ing features on both the LC and the llsi: 
built-in sound input. Apple sees sound as 
a natural extension to the Mac platform. 
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There's more to comparing 
LaserJet memory boards 
than just the name 



Pacific Data Products 


Hewlett-Packard 


1 MB /$199 

2 MB /$299 
4 MB /$499 


1 MB /$495 

2 MB /$740 

4 MB/Not Available 


Lifetime 


One Year 


Fully 

Upgradeable 
to 4 MB 


Not 

Upgradeable 


See us at 



Booth #W818 November 12-16, 1990 
Las Vegas, Nevada 


Don’t settle for less just 
to buy the HP label. Get 
more for less with Pacific 
Data Products Pacific 4 
Memory for HP LaserJet IIP 
and III printers. With Pacific 4 
Memory you get 4 MB of 
memory for only four dollars 
more than the price of 1 MB 
from HP. You also get a 
lifetime warranty, and 
upgradeability so you can 
start with 1 MB of memory, 
then simply upgrade when 
you need more. Just use the 
Pacific Data Memory 
Upgrade Kit ($99.00). It 
contains 1 MB of thoroughly 
tested DRAM chips specifi¬ 
cally for Pacific 4 Memory 
and our 2 Plus 2 memory 

To learn how you can get 
more for less, call your 
nearest dealer or contact: 
Pacific Data Products, 

9125 Rehco Rd., San Diego, 
CA 92121, ( 619 ) 597-3114 
Fax (619) 552-0889. 



PACIFIC 

DATA PRODUCTS 


Price* are sug^wtiid retail lid price. Pacific 4 Memory and 2 Plus 2 are trademarks of Pacific Data Products, Inc- 
All other company and product names are trademarks erf the company flr manufacturer respectively 
© 1990 Pacific Plata Products. Inc, 
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Photo 2: The Mac Ilsi board combines on-board video and support for either a 
NuBus slot or a 68030 Direct Slot via a special adapter. This adapter plugs into the 
connector on the board *$ left edge. By the connector is one socket for SIMM-mounted 
ROM and four SIMM-mounted RAM sockets ; At the center are crystal oscillators for 
the on-board video and bus clock. The sound I/O jacks are at the upper right . 


Both the Ilsi and the LC come bundled 
with an Apple elect ret microphone and 
phono jack. The microphone is a simple, 
button-shaped device (roughly the size of 
a silver dollar) that offers 8-bit monaural 
sound, It's a simple, omnidirectional mi¬ 
crophone for recording messages; you 
can clip it to your clothing or place it on 
top of the Mac monitor. The sound input 
is via a standard phono adapter jack, so 
alternative microphones or other audio 
devicescan be used. 

One problem with the new microphone 
is that it connects to the back of the Mac 
box; a keyboard-based port for the mike 
would have been far more convenient. 
The NeXT Computer, for example, has a 
sound input port on its monitor stand. 
With these devices and the appropriate 
software, you could annotate sound mes¬ 
sages to documents and spreadsheets, for 
example, Apple demonstrated a pre-al¬ 
pha version of an Ashion-Tate word pro¬ 
cessing program that lets you annotate 
sound messages to a document. Sounds 
are sampled at 11 or 22 kHz. The sound 
is filtered through a custom filter/pream- 
plifier chip, converted to digital form, 
and stored in memory or directly on the 
hard disk. Also included is the Macin¬ 
tosh Audio Compression Expansion 
sound utility, which compresses sounds 


at ratios of 3 to i or 6 to 1. MACE lets you 
store up to 3 hours of sound on a 40-MB 
hard disk. The new sound capabilities do 
not include stereo sound. 

An application programming interface 
for sound is included with the system, 
and Apple has attempted as much as pos¬ 
sible to keep its sound extensions com¬ 
patible with existing sound products 
from third parties, like Farallon’s Mac- 
Recorder. The Control Panel desk acces¬ 
sory now r has sound capabilities, includ¬ 
ing the ability to record your own alert 
sounds to replace the standard system 
sounds. Apple plans to eventually up¬ 
grade the rest of the Mac II family to in¬ 
clude the same sound features that come 
with the Ilsi and LC. 

The Ilsi is also the least expensive Mac 
capable of running A/UX, Apple's ver¬ 
sion of Unix: Apple is introducing a ver¬ 
sion of A/UX 2.0 that supports the Ilsi. 

In conjunction with Apple's new ag¬ 
gressive pricing strategy for hardware, 
some software vendors have banded to¬ 
gether to provide a low-cost software so¬ 
lution for Apple users. A bundle consist¬ 
ing of WriteNow 2.2, SuperPaint 2.0, 
Full Impact 1.1, and Record Holder Plus 
will retail for $349. 

The Ilsi is available now. The standard 
configuration with 2 MB of RAM and a 


40-MB hard disk drive is $3769. Add an 
Apple high-resolution monitor and the 
standard keyboard, and the price jumps 
to $4869. The Ilsi minus monitor and 
keyboard and with 5 MB of RAM and an 
80-MB hard disk drive will be $4569. 
(As with other Mac IIs, the buyer must 
choose between the standard or extra- 
large keyboard. However, as mentioned 
earlier, the keyboard comes bundled 
with the new Classic and LC systems.) 
Apple thinks the street price for a bare- 
bones Ilsi, including monitor and key¬ 
board, could drop to around $3600. 

Apple Gets Price Wise 

Along with introducing the new models, 
Apple is discontinuing three Macs. The 
Mac Plus and SE are being replaced by 
the Classic, and the Ilex by the Ilsi. And 
to prove it's serious about its new com¬ 
petitive image, Apple has reduced the 
prices of existing Ilci and SE/30 config¬ 
urations. 

Apple's goal with its new Macs and 
lower prices is to reach more people by 
increasing unit sales and market share. 
Indeed, the pricing of the new Macs is 
competitive, and Apple has a leaner, 
meaner desktop lineup these days. The 
new Macs offer impressive features for 
their price, and Apple should attract a lot 
of new customers. However, if viewed 
from a strict price-per-raw-computing- 
performance perspective, these systems 
still don't match up with the lower-cost 
IBM PC compatibles. 

What should not be forgotten in the 
equalion is the ease of use of Apple's sys¬ 
tems and the extras that come with them. 
These are Apple’s strengths and also its 
Achilles’ heel. It is impossibly expensive 
to add into an IBM PC compatible all the 
extras that Apple provides. But do people 
want these extras or ease of use? Apple 
still has to persuade buyers that the inte¬ 
grated philosophy behind its systems is 
best. The new systems and prices just 
make this task a lot easier. 

Probably the biggest drawback of Ap¬ 
ple’s new low-price systems is the rela¬ 
tive lack of expansion options on the 
cheaper Macs. Apple based its decision 
to leave out expansion options on market 
research that shows that most users don't 
want or need the expansion. But it could 
be a problem farther down the line when 
users eventually want to upgrade. ■ 


Owen Underholm is a BYTE news editor 
in San Francisco. He can be reached on 
BIX as "owenl. M Jeff Bertolucci is a 
BYTE associate news editor in San Fran¬ 
cisco ♦ He can be reached on BIX as 
“Bertolucci ." 
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Take the Oops & Downs 
out of your next presentation. 



Full Colon Paint Company 




Tired of fumbling with slides? Fiddling with transparencies? 

Losing your audience? 

Weil, it's time to use an LCD projection panel from In Focus 
Systems. It lets you project information just as it appears on your 
computer screen. Even bright, brilliant colors. 

So you make stronger presentations. And easily hold any audience. 
WhaFs more, the 640x480 display works with IBM® compatibles, 
and the Macintosh® family, too. For more information or the name of 

the dealer nearest you, call I-800-327-7231, 
today. 

Then take the oops and downs out of 
your next presentation. And put the audi¬ 
ence in the palm of your hand. 

1-800-327-7231* 

■See it, Believe it 

IN FOCUS SYSTEMS, INC 
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7770 Southwest Mohawk Street, Thalatin, Oregon 97062. 
1-800-327-7231. Oregon, 503-692-4968. FAX, 503-692-4476. 
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Introducing this years 
best performance. Solo. 



Once again, Compaq unleashes a series of stun 
ning performances. 

The new COMPAQ DESKPRO 486/33L and 
COMPAQ DESKPRO 386/33L Personal Computers are 
single-user PCs that deliver the utmost in power. 

And 33-MHz 486 models of the COMPAQ 
SYSTEM PRO Personal Computer System strengthen 
its position as the network server without equal. 

For individuals, 
our powerful new 
desktops extract the 
highest performance 
-'■an'r-7-^- 1 from Intel’s 33-MHz 
486 and 386 micro¬ 


rr. 




processors. So you can run the most complex CAD/CAE, 
scientific and business applications faster than ever. You 
can also take advantage of SCO’s UNIX operating system 
and Microsoft’s Windows. Plus run the thousands of 
industry-standard software products available under 
Microsoft’s MS-DOS and MS OS/2. 

Both machines fulfill your need for speed. They’re 
optimized with high speed cache memory designs, feed 
disk drives and powerful Extended Industry Standard 
Architecture (EISA). So nothing slows you down. 

Both offer unequaled growth potential with seven 
EISA expansion slots plus internal room for up to 100 
MB of RAM and 1.3 GB of mass storage. The COMPAQ 
DESKPRO 386/33L also offers an upgrade path to 


COMPAQ. DESKPRO. SYSTEMPRO, Reared US. Patent and Trademark Ollier UNIX is a registered trademark ol AT4T 
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the power of 
486 technology. 

For networks, 
the COMPAQ SYSTEMPRO Family now delivers the 
ability to employ one or two 33-MHz 486 or 386 micro¬ 
processors. It’s power you can put to work in the broad¬ 
est range of connected environments, from resource 
sharing to departmental database management. 

Inside you’ll find innovations like a 512-Kbyte 
ServerCache design, EISA I/O performance and 
drive array technology. Plus the ability to use up to 11 
expansion slots and store up to 4.28 GB of data. 

These innovations are complemented by the 
COMPAQ DESKPRO 386 n and COMPAQ DESKPRO 


286n Personal Computers, PCs designed with specific 
network features. Put them all together with Novell’s 
NetWare, Microsoft’s LAN Manager, SCO’s UNIX or 
other industry-standard network or multiuser operat¬ 
ing systems and you’ll get the greatest performance to 
ever hit the networks. 

And the one place to see these performances live is 
your Authorized COMPAQ Computer Dealer, For the near¬ 
est location and more information, call 1-800-231-0900, 
Operator 131. In Canada, 1-800-263-5868, Operator 131. 

comma 


It simply works better. 
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A New Status Quo 

for Quattro 

■ 

Andrew Reinhardt 


The newest version of 
Borland’s spreadsheet 
features 3-D graphics 
and a simple solver 


D islodging an entrenched mar¬ 
ket leader like Lotus 1-2-3 re¬ 
quires rivals to produce soft¬ 
ware that is fundamentally a 
better deal. With a new version of its 
popular Quattro Pro spreadsheet, Bor¬ 
land International continues to achieve 
just that: Quattro Pro 2.0 offers an ex¬ 
panded set of features over the previous 
version, while maintaining the advan¬ 
tages it already enjoyed over 1-2-3. 

Quattro Pro provides more features 
and better performance than 1 -2-3—and 
at a lower price—yet it will run on any 
DOS machine (e.g., an 8088-based XT 
with 512K bytes of RAM). Quattro Pro 
does not use the multilayered “three- 
dimensional” architecture of 1-2-3 re¬ 
lease 3.0 (nor can it read Lotus .WK3 
files), but it does offer a reasonable alter¬ 


Quattro Pro lets you display multiple , linked worksheets 
and live graphics on the screen at the same time . 


native: easy spreadsheet linking and the 
ability to have several spreadsheets 
stacked or tiled on the screen at once. 

The ability to run comfortably in con¬ 
ventional DOS memory (by comparison, 
1-2-3 release 3.0 requires 1 megabyte of 
installed RAM and uses a built-in DOS 
extender) is due to Borland’s Virtual 
Real-Time Object-Oriented Memory 
Management architecture, a technique 
that breaks the program code into small 
chunks that are swapped in and out of 
memory as needed. VROOMM’s effi¬ 
cient memory management makes it pos¬ 
sible to load larger spreadsheets in con¬ 
ventional RAM than is possible under 
1-2-3 release 2.2. And for very large 
spreadsheets, Quattro Pro supports up to 
8 MB of EMS 4.0 memory. 

Aside from its speed and small mem¬ 
ory needs, the main advantages of Quat¬ 
tro Pro are superior graphics and spread¬ 
sheet publishing. For example, it comes 
with a Graph Annotator. This is a graph¬ 
ics program that is as sophisticated as the 
1-2-3/G Graph Tool and is easier to use. 
You can also mix data and live charts on 
the same worksheet. 

These capabilities have been enhanced 
with four new 3-D graph types (i.e., 
bars, step, area, and ribbon) and faster 
LaserJet drivers that support download¬ 
able Bitstream fonts. Quattro Pro also 
now offers a 132-column mode (on EGA/ 
VGA cards that support extended charac¬ 
ter sets), so you can view 12 months of a 
budget calculation on one screen. 

However, Quattro Pro does have one 
important drawback compared with re¬ 
lease 3.1 of 1-2-3: The Lotus spreadsheet 
now has a WYSIWYG mode that shows 
fonts and other graphical attributes on¬ 
screen as they will appear in printed out¬ 
put. By contrast, Quattro Pro will show 
colors, boxes, shading, and graphs, but 
not fonts. 

Interactive Slide Shows 

One of the most distinctive capabilities of 
Quattro Pro is the ProShow presentation 
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tool, which lets you create slide shows 
using spreadsheet data, graphs, and text. 
In version 2.0, ProShow presentations 
can become interactive and nonlinear: 
By clicking on “graph buttons” added to 
the screen, you can branch to other 
graphics or run macros. 

Because ProShow is integrated into 
Quattro Pro, it can be an easier way to 
create presentations than exporting 
worksheets and graphics to a slide-show 
package (especially when the data is fre¬ 
quently updated), but it’s not as graphi¬ 
cally rich as Microsoft PowerPoint. 

Quattro Pro 2.0 also adds a capability 
unmatched in any DOS-based spread¬ 
sheet: a Solve For tool that is similar to 
the Back solver utility that is found in 
1-2-3/G. Both Solve For and Backsolver 
can tweak a single input variable to pro¬ 
duce a specified result, sparing you from 
trial-and-error goal seeking. However, 
Solve For doesn’t match the power of the 
full 1-2-3/G Solver, which uses separate 
OS/2 threads to jiggle multiple factors 
constrained by numerous criteria. 

Finally, Quattro Pro has added better 
support for networking, file import/ex- 
port, and data access. It offers more 
printer drivers and graphics import/ex¬ 
port formats, as well as a choice of inter¬ 
national character sets with correct sort¬ 
ing for non-English text. 

Quattro Pro now works better with 
Lotus 1-2-3. Release 2.2 files can be 
read into Quattro Pro with their cell¬ 
linking attributes preserved. 

For networked installations, Quattro 
Pro 2.0 permits a single, shared set of 
large font files to reside on the server, 
saving disk space. The software includes 
user license management, which auto¬ 
matically monitors the number of simul¬ 
taneous users of the program on a LAN. 

And for spreadsheet users who want to 
access Structured Query Language data¬ 
bases, Borland has strengthened the ties 
between Quattro Pro, Paradox 3.5, and 
the Paradox SQL Link, which talks to 
SQL Server, IBM OS/2 Extended Edi¬ 
tion, and Oracle Server. Now, if you 
have at least a 286 machine and 2 MB of 
RAM, you can load both Quattro Pro and 
Paradox, toggle between them with a hot 
key, and easily load Paradox or SQL data 
tables into a Quattro Pro spreadsheet for 
analysis or graphics. 

In the interest of compatibility with in¬ 
dustry-standard 1-2-3, you still have a 
choice of user interfaces: the 1-2-3 menu 
tree or a Common User Access-com¬ 
pliant pull-down Quattro menu tree. 
Having Lotus menus available is a com¬ 
fortable fallback for those users bred on 
1-2-3, but the Quattro menus are actually 


more efficient and easier to use. Borland 
is now the target of a lawsuit by Lotus for 
allegedly copying the look and feel of 
1-2-3, but even without 1-2-3 menus, 
Quattro Pro would be a snap to learn for 
any experienced spreadsheet user. 


One Size Fits All 

Perhaps the most important point in 
Quattro Pro’s favor is that while most of 
its features are available in some release 
of 1-2-3 (i.e., release 2.2 with the All¬ 
ways add-in, release 3.1 with the Impress 
add-in, or 1-2-3/G for OS/2-Presentation 
Manager), no one package has them all. 

In fact, the various releases of 1-2-3 
are starting to get quite confusing for 
customers and technical-support person¬ 
nel: The releases are segmented by hard¬ 
ware platform, each offers features the 
others lack, and they all use different 
commands and file formats for their pre¬ 
sentation and publishing modules. 

Quattro Pro, on the other hand, runs 
on any DOS platform with the same set of 
features. If you have a large investment in 
1-2-3 data files, a lot of older-generation 
PCs, and a desire to tap into the latest 
spreadsheet capabilities, Quattro Pro is 
probably your best answer. ■ 


Andrew Reinhardt is BYTE's associate 
news editor in New York City. He can be 
reached on BIX as “areinhardt. " 


COMPANY INFORMATION 


Quattro Pro 2.0 

$495 

Requirements: 

IBM XT or compatible 
with a hard disk drive and 
512K bytes of RAM. 

Borland International, Inc. 
1800 Green Hills Rd. 
P.O.Box 660001 
Scotts Valley, CA 95066 
(408) 438-8400 
Inquiry 1166. 



The new release of Quattro Pro supports 3-D bar charts (above), 
as well as 3-D ribbons, steps, and area plots. 
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Professional developers require 



TURBO C++ Professional 
by Borland International 
Be objective! Object-Oriented 
Programming is programming in 
the^Os. Let Borland take you 
there with a native, AT&T 2.0 
compatible C++ compiler, an ANSI 
C compiler, the VROOMM overlay 
manager, and documentation and 
tutorials. You also get the 
Programmer's Platform with open 
architecture for integrating your 
own tools, integrated debugging 
with Turbo Debugger 2.0, Turbo 
Assembler 2.0 with NOP squishing 
and 486 support, the new Turbo 
Profiler, and much, much more. 
UST: $300 PS Price: $259 
FastFaxts 777-092 



The UnMouse - 

More Speed in Less Space 

by MicroTouch 

The UnMouse is a touch-sensitive 
tablet that gives you faster cursor 
speed - - in a fraction of the space 
a mouse takes up. Plus you can 
slip templates under its glass to 
access up to 60 Power KeyPad 
functions or use its stylus to draw, 
trace or input graphics. 

UST: $235 PS Price: $219 

FastFaxts 2918-001 


386 DEVELOPMENT 

Price 


386 Max 5.0 $109 

386JASM/LINK by Pharlap 495 

DESQview 386 189 

F77-EM32 + Lahey Ergo 1055 

FoxBASE+/386 479 

Metaware High C 386/486 919 

MetaWare Pascal 386/486 839 

NDP Fortran w/VM 829 

NDP C - 386 829 

QEMM 386 95 

VM-386 229 

WATCOM C8.0 386 Prof. 1155 

WATCOM C8.0 386 Stand. 795 

Zortech C++ 386 Dev. 865 

AI-LANGUAGES 

ARITY Combination Package 989 
USPC 269 

PC Scheme LISP 85 

TransLISP PLUS w/source 99 

PDC Prolog Compiler 239 

ASSEMBLERS 

MSMASM 105 

Turbo Debugger & Tools 119 

Visible Computer:80286 85 

BASIC A ADD-ONS 

BAS-C Commercial 439 

dB/LIB Professional 179 

MS QuickBASIC V4.5 69 

QBase 139 

QuickPak Prof. V3.16 189 

C LANGUAGE COMPILERS 

Instant C 769 

Lattice C - 6.0 Compiler 189 

Microsoft C 6.0 349 

Microsoft QuickC 69 

WATCOM C8.0/286 Prof. 429 

WATCOM C8.0/286 Stand. 359 

CASE A PROTOTYPERS 

Dan Bricklin Demo II 185 

EasyCase Plus 275 

EasyCase Plus Prof. Pack 365 

EasyFlow 135 

Instant Replay III 119 

Matrix Layout 179 

MetaDesign by Meta Software 295 
Pro-C 2.0w/Workbench Com bo 735 
ProtoFinish by Genesis 279 

Show Partner F/X 279 


Visible Analyst 585 

COBOL 

MS COBOL V3.0 639 

Realia COBOL 859 

COMMUNICATIONS 

ADD-ONS 

C Asynch Manager 3.0 139 

Essentia] COMM by S. Mtn. 259 
Greenleaf Comm Library 329 

QuickComm 129 

DBASE 

Clipper 5.0 550 

dBASE IV 499 

dBFAST/PLUS 315 

dBMAN V 275 

dBXL 209 

FoxPro 495 

FoxBASE + - V2.1 279 

OuickSilver 399 

DBMS 

Cause Professional 499 

CLARION Prof. Dev. V2.1 549 

D the data language 359 

Magic PC 349 

Paradox V3.0 479 

R:BASE 3.1 499 

DBMS TOOLS A 
LIBRARIES 

AdComm for Clipper 279 

Artful.Lib 200 

BALER Spreadsheet Compiler 399 
CLEAR + for dBASE 179 

dBASE BlackBox 65 

dBASE Online 129 

BRIEF w/dBRIEF Call 

dBX/dBport 549 

dGE 4.0 279 

dQUERYMU 179 

dSalvage Professional 195 

FLIPPE R Graphics Library 179 

FUNCky.LIB 179 

Genifer - code generator 269 

Net Lib 229 

Pro Clip 149 

R&R Relational Reportwriter 139 
R&R Code Generator 129 

Scrimmage 139 

SilverComm Library 229 

SilverPaint 100 

Steve Straley*s Toolkit 169 
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UI2 Touch & Go 

by Wallsoft 

UI2 Touch & Go is a subset of The < 
U! Programmer 2, Developer's 
Release for less experienced pro¬ 
grammers. It has a screen painter 
and integrated data dictionary and ’, 
comes with the GENSYS template 
system, customized application 
generation without programming. 
GENSYS handles almost all 
application development needs, 
'nght out of the box'. UI2 Touch & 
Go generates dBASE 111+ and IV, 
Clipper, FoxBASE+, FoxPro, 
Quicksilver and dBXL programs. 
UST: $395 PS Price: $319 

FastFaxts 212-011 




RM/FORTRAN 

by Ryan McFarland 

RM/FORTRAN is a high resolution 
ANSI 77 FORTRAN compiler for 
DOS and OS/2. It includes RM/ 
Forte, an advanced programming 
environment giving you instant 
access to editing, compiling, 
linking, debugging, and file 
management utilities at a single 
keystroke. You easily move 
between tasks and the tools you 
need, productively developing your 
solutions. 

UST: $595 PS Price: $499 

FastFaxts 437-009 



Dr. Switch-ASE 

by Black & White IntT, Inc. 

Dr. Switch-ASE turns any size 
Dbase application into a RAM 
resident (TSR) program that 
occupies only 16-20K of RAM; 
Supports Clipper, dBASE III 
PLUS, dBASE IV. FoxBASE + 
and FoxPro. Dr. Switch-ASE 
includes Cut, Paste, Timer, Alarm 
and Macro functions. It supports 
Expanded and Extended memory 
and is fully network compatible. 
UST: $100 PS Price: $95 

FastFaxts 1178-006 
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more than just products... 



Microsoft Windows SDK 

by Microsoft Corp, 

YouVe only as good as the tools 
you use, so shouldn't you use the 
new Microsoft Windows Software 
Development Kit? The SDK Is a 
set of tools tailor-made to build 
applicatons for Windows. It 
includes a CodeView debugger for 
Windows, sophisticated analysis 
tools and resource editors, and 
extensive hard copy and online 
documentation, mere's only one 
way to build Windows applications, 
and that's with tile SDK. What 
else would you expect from the 
people who brought you Windows?; 
LIST: $500 PS Price: $3*S 
FastFaxti 502-072 



OPEN ACCESS in 

by Software Products Inti. 

Turn your ideas into market-ready 
applications in just weeks with 
Open Access (III Easily edit, run. 
and debug your programs In the 
integrated programming 
environment. Get data entry and j 
report forms and support for 
windowing, light-bar menus, and 
3-D graphics to make creating your] 
applications a snap! Open 
architecture with a G language 
interface lets you add change or 
add features. And Open Access III I 
even has its own compiler! 

LIST: $695 PH Price: $489 
FastFaxto I75V-W7 



WATCOM C 8,0/386 Prof, 
by W ATCOM 

WATCOM G 0.0/386 is 100% ANSI 
C optimizing com piter/runtime 
library for Intel's 80386 architec¬ 
ture, generating applications for 
32-bit protect mode. Features 
indude; protected mode version of 
the compiler; VIDEO full-screen 
source-level debugger; MS li brary - 
& source-compatibility, execution 
profiler; high performance linker; 
graphics library; supports 
MetaWare High C 386 runtime 
calling conventions; SAA 
compatible. 

IJST: $1295 PH Price: $1153 
FastFaxts 1044405 





EDT+ 

by Boston Business Computing 
EDT+ 5,0. the only complete 
emulation of DIGITAL'S VAX EDT, 
Is 50% faster than its predecessor 
and features multiple windows, 
interfaces for EVE, EMACS, vi 
and WPS, 132-column mode, 
status line and ruler, keystroke 
macros and much more. 30-day, 
money-back guarantee and free 
customer support and updates for 
60 days. For MS-DOS and UNIX 
systems. 

LIST: $295 PS Price: $279 

FastFaxts 342401 


THE 


Tom Rettig's Library 
U12 Developer's Release 


85 

479 


DEBUGGERS/ 
DISASSEMBLERS 
DASM 
Dis Doc Pro 
Multiscope for DOS 
Periscope fV 
RE:Source by Genesoft 
SoftProbe 86/TX 


EDITORS 

BRIEF 

Cheetah 

Epsilon 

KEDtT 

QEdiiTSH 

Sage Professional Editor 
SPF/PC - V2.1 
Vadit + 


98 


225 

229 

149 

Varies 

119 

345 


GENERAL ADD-ONS 

C Tools Plus - V6.G1 
C Utility Library 189 

Greenfeaf SuperFuncttons 239 

Opt-Tech Sort 119 

Turbo G Tools by Blaise 109 


Sourcer 486 w/BIQS pre-proc. 149 
Trapper 189 


DEVELOPMENT TOOLS 

ASMFLOW 89 

CDOC 139 

CLEAR* for C 169 

Codan 349 

Buzzwords dANALYST 269 

The Documentor 245 

INSIDE! 119 

MKS Lex & Yacc 199 

MKSRCS 175 

PC-Lint 120 

Piink/LTO 439 

PofyMake 159 

PVCS Professional 439 

ROM-Unk 339 

.RTLINK - by Pocket Soft 279 
.RTLINK Plus 419 

Source Print 97 

TLIB 69 

Zortech C++ Toots Call 


GRAPHICS 

Bar Code Library w/Source 369 

Essential Graphics v3.0 349 

Graphic 319 

graphics-Menu 165 

GSS Graphics DeVt Toolkit 525 

Halo 279 

HSC Sunscan 289 

LaserContrd 139 

MetaWiNDOWS 209 

Me taWIN DOW/ PLUS 289 

PCX Programmer’s Toolkit 229 


55 

399 


Call 

195 

119 

139 

B9 

249 

129 

139 


EXPERT SYSTEMS 

Eclipse 386 560 

Exsys Professional 695 

Logic Gem by Sterling Castle 89 
Pe rsona I Con sul tant Pi us 1999 


FILE ADD-ONS 

Accsys for Paradox w/source 739 

CBTREE 179 

C-Data Manager 279 

CodeBASE 4 279 

CQL - w/ source 359 

c-tree by Faircom - source 329 

C-TRIEVE 229 

db_FlLE/RETRIEVE - SU 229 

Faircom Toolbox Prof. 889 

Faircom Toolbox Special 539 

WKS Library 149 

XQL 649 


FORTRAN 

FOR_C w/source 789 

Lahey FORTRAN F77L 549 

Lahey Personal FORTRAN Call 

MS Fortran Opt. Compiler 309 

RM/FORTRAN 499 


HARDWARE 

Aegis 

ALL Chargecard 
Capital Equipment Corp. 
OS/RAM32 0M 225 

OS/RAM8 OM 299 

OS/RAM4 0M 179 

DigiCHANNEL COM/fli 875 

DigiCHANNEL MC/8i 949 

DPT 

SmartCache ST506 1099 

SmartCache RLL 1099 

SmartCache ESDI 1099 

Disk Mirroring Module 685 

Emerson UPS 

Model 10 UPS 169 

Model 20 UPS 319 

Model 40 UPS 699 

AccuCard 209 

AccuSaver 69 

EtherCard Plus 239 

EtherCard Plus/A 349 

Erasable Optical Drive Call 

Hardlock Kit by Gienco 369 

IfT Adv. Math Coprocessors 
3C87-25 450 

3C87-33 559 

2C87-20 329 

2C87-12 279 

Intel Math Coprocessors 
80387-25 555 

80387-33 675 

JT Fax 9600 595 

KickStartl 179 

KickStart If 399 

KickStart III 689 

LANStorLANlSOS 1599 

LaserStor WORM Drive 3295 

Personal Modem 2400 179 

QX/12K Modem 699 

GX/V,32c Modem 1349 

Seagate ST-125-1 20M 299 

Seagate ST-4096-1 80M 639 

Seagate ST-251 -1 40M 339 

SentinelScout (kit of 10 keys) 265 
Speeds tor AT 320S 1999 

Sm artmodem 240G-(E xt.) 358 

The Shadow SVGA1024K 319 

VGA WONDER 512K 359 


Circle 391 on Reader Service Card 


liltS s 


1 - 800 - 421-8006 
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's Shop 


C-Worthy Interface Library 

by Solution Systems 

Create a clear, high quality user 
Interface with minimal overhead to 
your code. Benefit from 400 tight, 
ready-to-use functions for 
Windows, Menus, Text Editing, 
Message System, Mouse Support, 
Help and much more. 
cwARCHITECT is included to let 
you interactively design and test 
forms without coding. Best of all 
it's flexible to your needs, providing 
high level functions for immediate 
results, yet power and functionality 
for the long-term. 

LIST: $399 PS Price: $359 

FasiFaxts 732-095 

- » 




BLINKER 

by Blinkinc 

"Fastest dynamic overlay linker for 
Clipper Summer ‘87 and 5.0. 
Automatically structures overlays 
and reduces program memory 
requirement by up to 50%. 
Features incremental linking in 
fractions of a second, dynamic 
overlaying of C & ASM, source 
code of Clipper profiler for 
performance analysis, memory 
defragmentation, "burning in" of 
Clipper environment variables/ 
serial numbers and creation of 
demo versions." 

LIST: $189 PS Price: $179 

FasiFaxts 937-001 

■ 


NETWORKS 

dBXIAAN 519 

Btrieve Dev. Kit 479 

Netware SQL 519 

Netware C Interface 239 

OBJECT-ORIENTED/C++ 

Intek C++ 80386 469 

Smalltalk/V 85 

Smalltalk/V-286 185 

Turbo C++ 159 

Turbo C ++ Prof. 259 

Zinc Interface Library 179 

Zortech C ++ w/ source 269 

Zortech C++ Debugger 150 

Zortech C ++ Dev. Edition 399 

OS SUPPORT 

DESQview 109 

OS/286 589 

OTHER LANGUAGES 

Logitech's Modula-2 Dev. Syst.229 
RPG II Dev. Systems 1469 

TopSpeed Modula-2 189 

StonyBrookProf. Modula-2 249 

OTHER PRODUCTS 

Carbon Copy Plus 159 

Dan Bricklin's PageGarden 89 

Fasti 89 

File Shuttle 109 

Flow Charting III 199 

HEADROOM 89 

HiJaak 139 

LapLink III 129 

Link & Locate ++ - ROM MSC 349 
Math Advantage 475 

Norton Utilities 5.0 149 

pcANYWHERE III 129 

PC Tools Deluxe 6.0 119 

PC-KWIK Power Pak 119 

Pre Cursor 96 

Remote2 139 

SpinRite II 89 

Systat & Sygraph Combo 839 

System Sleuth 89 

The Duplicator Toolkit-Pro 3.0 119 
TimeSheet Prof. 135 

TURBO PASCAL 

Turbo ASYNCH PLUS 119 


Turbo Pascal 5.5 by Borland 109 
Turbo POWER TOOLS PLUS 98 


Turbo Professional 109 

TEXT SCREEN ADD-ONS 

AEWINDOS 459 

C Communications Toolkit 129 
C Worthy w/Forms w/ARCH 359 
Greenleaf Data Windows 339 
HI-SCREEN XL Professional 289 
MEWEL Window System 169 
POWER SCREEN by Blaise 99 
Vitamin C - source, menus 169 
VC Screen - painter 119 

Vermont Views Obj. + source 819 

UNIX/XENIX 

C++ Compiler for Unix 386 

by Zortech 439 

C++ for Unix by 

SCO of Canada 829 

Computer Innovations C++ 469 

db.FILE/RETRIEVE SU 569 
Edix - editor 409 

EDT+ for Xenix 386 275 

ESIX Systems 

ESIX/V 386 Dev. (2 user) 569 
ESIX/V 386 Dev. unltd 769 
Guidelines C++ for 386 V2.0 479 
Informix SOL Varies 

Interactive Systems 
Architect Wrkstn Platform 1199 
Architect Wrkstn Developer 1850 
Norton Utilities for Unix 279 

Oregon C++ by Oregon SW 979 
Recital Standard SU 699 

WordTech Quicksilver Diamd. 839 
XENIX 386 Dev. Sys. 689 

WINDOWS & OS/2 

Actor 3.0 639 

Brief for OS/2 Call 

Case: W 905 

Case: PM (for C or C+++) 1469 

Ctalk/Views 419 

C-T rie ve/Wi ndows 349 

dBFAST/Windows 315 

Graphics Server SDK 455 

Instant Windows 895 

KnowledgePro Windows 589 
MKS Toolkit 229 

MS Windows 3.0 119 


MS Windows Dev. Dr. Dev. Kit 365 
MS Windows Soft. Dev. Kit 365 
Multiscope OS/2 Debugger 375 



dBXL 

by WordTech 

A superior alternative to dBASE, 
dBXL relational database is an 
easy to use interpretive environ¬ 
ment adding extended language 
(XL) features to the dBASE 
language. It includes WordTech 
R&R Relational Report Writer, full ! 
dBASE compatibility (files & 
syntax), and special menus for first p 
time database builders. Also has 
memory swapping, advanced 
memo field handling, macros, true [ 
windowing multi-dimensional 
arrays, graphing and EMS support.] 
Requires 440K memory. 

LIST: $249 PS Price: $209 

FasiFaxts 971-003 



ZORTECH C++ V2.1 
UNIX 386 Compiler 

by Zortech, Inc. 

Zortech's C++ V2.1 386 compiler 
for UNIX makes it easy to port 
applications among DOS, DOS 
386, OS/2, and SCO UNIX 386. 
With the same tight, fast, globally 
optimized code of the DOS and 
OS/2 versions, the compiler takes 
full advantage of the 386. 

Included is an ANSl/UNIX/Zortech 
C++ compatible library. 

LIST: $500 PS Price: $439 

FasiFaxts 1108-045 


r 



Clarion Pror. Dev 2.1 

by Clarion Software 

A powerful, easy-to-use DBMS 
application developer, can cut 
development time by 50%. 
Imports/exports dBase, BASIC, 
and DIF files: interfaces with 
routines from C and Assembler. 
Includes Report Writer for creating 
ad-hoc reports and queries. Built- 
in LAN support: no run-time 
system required for distribution. 
Recent winner of PCWeek poll of 
corporations using programmable 
databases. 

LIST Price: $845 PS Price $549 
FasiFaxts 1005-004 


the: programme 



1 - 800 - 421-8006 




























your source for solutions! 



Green leaf Comm Library 

by Green! eaf Software 

The Greenleaf Comm Library 9s an 
asynchronous communications 
IJ brary w/ inremipt-d ri wen, circu tar 
buffered service for up to thirty- 
five ports. Features indude: 
Modem control functions, 
XMODEM, YMODEM, a KERMIT 
protocol support; XGM/XQFF A 
RTS/CTS flow control & security 
against data loss. CommLib™ 
offers support up to 1 iSKbaud. 
Included free; source and 
PDQPIus Online Help System. 
Supports ali major compilers. 

LIST: $359 PS Price: $329 

FastFaxts 55-007 


LOTUS MAGELLAN 2.0 
by Lotus Development Corp. 
Lotus Magellan 2.0 is the fastest 
way to organize and use PC 
information. It combines the most 
requested utilities in an easy-to- 
use package. Magellan 2.0 works 
the way you do, focusing on the 
information in your files rather than 
the flies themselves. A simple, 
powerful viewing environment lets 
you look at the contents of a file 
right alongside its nam ©--without 
loading the application that created 
ft. And this includes word 
processing files, spreadsheets, 
databases, graphic files, and more. 
LIST: $139 PS Price: $119 
FastFaxts I9t7412 



Clipper 5.0 

by Nantucket Coro. 

Clipper's open architecture lends 
unpreoendented freedom to 
application development. Its 
language is fully extensible with 
user-defined functions and new 
user-defined commands. You can 
extend the language with routines 
written in Clipper itself, or integrate 
code from other languages like C, 
Assembler, dSASE*and Pascal. 
Develop applications larger than 
available memory, without defining 
overlays, Clipper's compiler 
generates stand-alone, executable 
flies for cost-free, unrestricted 
distribution. 

LIST: $795 PS Price: $55* 

FostFaHs 1139-003 



RYBS HI386 Complete 

by RYBS Electronics, Inc. 

RAM cram is eliminated in all DOS 
computers with AMS memory 
managers by providing Up to 92BK 
off conventional DOS memory. 
Move networks, TSRs, device 
drivers and DOS utilities out of 
conventional memory to give full 
use of 640K. Run large 
applications in a LAN environment 
without memory intrusion from the 
network. Compatible with all 386s 
and can be used on 286s with 
EMS boards on G+T chip sets. 

For PC, XT. AT. 386 and PS/2 
Micro Channel computers. 

LIST: 5100 PS Price: $39 
Fas IF axis SOS-002 

hhimi 
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PROGRAMMERS SHOP 
CATALOG is the definitive 
source book for serious software 
development professionals. 

Over 1,700 development products listed, including: 

• applications 

• books/training 

• communications 

• hardware 

■ languages 

■ LANs 

• libraries 

■ operating systems 

• tools 

• UNIX/XENIX 

• utilities 


Call today for this 
valuable guide to 
programming productivity. 


What is FastF axis? 



You now have access to literature on any of our products via FAX machine. 
FREEl 

1. Call 617-740-0025 from your FAX machine's phone. 

2. Follow the voice computer’s instructions and enter your product's code number 
(listed in each product box or in our catalog). 

3. Hang up the phone and await your instant print out of product literature. 

Call 617-740-0025 from any fax phone! 

THE PROGRAMME^ SHOP 

800 - 421-8006 

South Shore Park, Spencer Bldg.. Ilingham, MA 02043 • Canada 800-446-3846 ■ Mass. 617-740-2510 • FAX: 617-749-2018 
Credit card orders processed only when product is shipped. All prices subject to change. Inti, prices will vary. BY1190 
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Modular Micro Channel 


Advanced Logic Research 
gambles that it can 
take a byte out of 
the True Blue market 


Stan Miastkowski 



162 BYTE* NOVEMBER 1990 


PHOTOGRAPHY: PAUL AVIS © 1990 





















FIRST 


IM PRESSIONS 


J ust when you thought you had a 
handle on all those computer 
terms, here’s another acronym for 
you: MPS. It stands for Modular 
Personal System, and it's Advanced 
Logic Research’s latest PC incarnation 
on the way to that ever-elusive system 
nirvana. 

ALR has carved out a solitary and 
comfortable nitch for itself with well- 
built systems notable for their easy-to- 
upgrade processor cards. It started off 
last year with the 286-based PowerFlex 
and kept the industry hopping earlier this 
year with the PowerVEISA, a 386-based 
machine with the Extended Industry 
Standard Architecture (EISA) bus. 

With “Logic” in your corporate moni¬ 
ker, I guess you make logical business 
decisions. So it's no surprise that the lat¬ 
est ALR machine has taken the “logical” 
step of jumping headfirst into the Micro 
Channel market. The ALR MPS is es¬ 
sentially a nicely built PS/2 clone (see 
photo 1) that offers several features that 
Big Blue’s entries do not, such as truly 
easy upgrade, A basic MPS unit comes 
equipped with a 33-MHz 386. Want 
more power later? No problem. All you 
need to do is pull the 386 CPU board out 
of its proprietary slot and plug in an i486 
(either 25 or 33 MHz) (see photo 2). 
Once you get the case off, the whole pro¬ 
cess takes about 30 seconds. And unlike 
the processor upgrade schemes that other 
manufacturers have opted for, ALR’s re¬ 
quires no change of software or BIOS 
ROM upgrade. If s truly plug and play. 

Riding the Micro Channel 

Of course, other ALR systems upgrade 
in the same way. So what’s the point of 
the MPS? Mainly, the Micro Channel. 
While the folks at IBM probably aren’t 
quaking in their collective wingtips over 
ALR’s Micro Channel entry, ALR has 
frosted the competitive cake with lots of 
sweet goodies, especially for the steely- 
eyed bean counters of the bottom line. 
Stripped MPS systems start at lowball 


prices—$1995 with no hard disk drive or 
graphics. And there’s a well-chosen se¬ 
lection of upgrade options. For example, 
a 33-MHz 386-based MPS with a I6K- 
byte static RAM cache, an 80-megabyte 
hard disk drive, a Super VGA card, and a 
14-inch color monitor costs about $4500, 
That’s nearly half the price of a compara¬ 
bly equipped IBM PS/2. 

ALR’s entry is a compact 6 by 15 by 
17 inches, weighing in at about 35 
pounds. The motherboard in the prepro¬ 
duction MPS that I looked at still had 
hand-wired patches, but careful layout 
and construction were evident. Packing 
all this circuitry into a small case isn’t a 
trivial undertaking, and it requires sur¬ 
face-mount fabrication techniques. ALR 
has used the Intel Micro Channel chip set 
and has ended up with considerably more 
expansion space than you find in the 
PS/2s, The MPS has a total of eight ex¬ 
pansion slots (versus three in a compara¬ 
ble PS/2). Two of these are proprietary 
ALR slots, but there are four 16-bit and 
two 32-bit Micro Channel slots. 

The World Gets Smaller 
ALR has also opted for a semimodular 
case layout. As with a true PS/2, you pop 
out a few plastic buttons, and the drive 
bays lift off. But you still need to fiddle 
with cable connectors. And speaking of 
drives, ALR has also decided to emulate 
the PS/2 approach of eschewing 5 *4-inch 
drives. You have a choice: Take S^-inch 
drives or leave them. Period. But there’s 
lots of room for them: space for four 
half-height units on the front pane), and 
room for two 3 l A-inch hard disk drives 
(mounted vertically) inside the case. 


COMPANY INFORMATION 

Advanced Logic Research, Inc. 

9401 Jeronimo 
Irvine, CA 92718 
(800) 444-4257 
(415) 58L6770 

Inquiry 1081. 


Despite all the circuitry crammed onto 
the MPS’s motherboard (including an 
Intelligent Drive Electronics hard disk 
drive interface), there’s plenty of room 
for expansion. A basic MPS comes with 
1 MB of surface-mounted RAM on the 
motherboard. Add 256K-byte, 1-MB, or 
4-MB single in-line memory modules to 
the four on-board sockets, and you can 
upgrade to 2, 5, or 17 MB in one fell 
swoop. Still not enough for you? Add an 
ALR 32-bit RAM card (that takes up to 
22 MB), and you end up with a total sys¬ 
tem capacity of 49 MB, 

Adding Processing Power 

At press time, the cost of upgrading an 
MPS machine to a 486/25 was pegged at 
$1995; moving up to a 486/33 was a wal¬ 
let-clearing $3195. But that’s likely to 
change quickly; 486/25s are becoming 
more available, while 486/33s are likely 
to be hard to come by for some time. 
ALR also offers a trade-in rebate for pro¬ 
cessor modules. The rebate varies as the 
market changes, so check with the com¬ 
pany for the latest details. 

Those who are truly power (or is that 
status?) hungry can equip the MPS with 
a high-end TMS34G10-based graphics 


PRELIMINARY BYTE LOW-LEVEL BENCHMARK SCORES 


We tested the ALR MPS with three different plug-in processor modules. 
Although its CPU results were on the low side of competing machines (and the 
video results were usually fast), note that the ALR was a prototype and the 
final production versions may (and probably will) differ. 



CPU 

FPU 

Disk I/O 

Video 

ALR MRS 386/33 

4.83 

14.35 

1.61 

11,77 

ALR MPS 486/25 

5,07 

24.73 

2,63 

13,52 

ALR MPS 486/33 

6.82 

32.98 

2.68 

17.13 

ALR PowerVEISA 366/33 

9.69 

37.03 

3,48 

4.02 

Compaq Desk pro 386/33 

6.09 

15.50 

2,90 

4,53 

AST Premium 466/33 

8.21 

37,10 

N/A 

3,40 

Cheetah Gold 33 (486/25) 

6.52 

21,49 

9,49 

5.57 


Note. Benchmark results are indexed to snow relative performance: titgher numbers indicate better performance. 
For all indexes, an 8-MHz IBM PC AT running MS-DOS 330^ 1. 
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FIRST IMPRESSIONS 
THE ALR MPS 


Photo 1: TheALRAfPS 
is highly modular, 
although not to the 
extent of the IBM PS/2 
series, with 
which it directly 
competes. The drive bays 
detach with three pop-up 
plastic buttons, giving you 
easy access to the 
motherboard . 




processor that emulates the 8514/A 
($3300 with a 15-inch monitor; $5300 
with a 21-inch monitor). And if the MPS 
is going to see duty as a network file 
server, there’s a 330-MB hard disk drive 
that will add $2100 to the system price. 

Mass Transportation 

EISA? Industry Standard Architecture 
(formerly the AT bus)? Micro Channel 
architecture? Sometimes I feel like a 
confused commuter trying to decide 
which bus to take. An ALR spokesper¬ 
son told me that ISA is essentially dead. 
That’s an understandable statement on 
the company's part, because it wants to 
sell lots of EISA and Micro Channel ma¬ 
chines. But ISA-based systems are far 
from obsolete, especially since the high- 
bandwidth, multiprocessing promises of 
both EISA and Micro Channel remain 
largely a dream. Many more add-in 
boards are available for the Micro Chan¬ 
nel than for the EISA bus, but most are 
simple repackages of ISA products that 
offer tittle (or, more often, nothing) in 
the way of increased performance. 

That situation will change, of course; 
and ALR is in a particularly good posi¬ 
tion to be a strong contender as the PC 
market eases leisurely toward high- 
power processors and high-bandwidth 
buses—complementary technologies that 
are just plain made for each other. The 
ability to upgrade your PC’s processor in 
the future remains an intriguing one, 
(There will bean j 586 one of these days.) 

If you're considering going for a bus 
upgrade, the choice between EISA and 
Micro Channel is a somewhat thornier 
issue. Except for ever-true, ever-blue 
IBM users, Micro Channel-bus PCs 
haven't taken off since their introduction 
some 2'A years ago. Other non-IBM 
Micro Channel machines, such as those 
made by NCR, Reply, Tandy,and Wang, 
have largely been rolled out so that the 
companies can tout their “complete 
lines” to Big Corporate Buyers. 1 have a 
hunch that the ALR MPS is very much 
the same. 

The MPS is well designed and well 
built, and it shows a high degree of engi¬ 
neering expertise and sophistication. But 
for the time being, its user base is likely 
to be confined to large companies who 
specify Micro Channel yet are looking 
for a lower-priced (and upgradable) al¬ 
ternative. While EISA and Micro Chan¬ 
nel slug it out, ALR can profitably work 
both sides of the street, ■ 


Photo 2: You can upgrade ALR’s CPU module (the 486/25 with a Weitek socket is Stan Miastkowski is the BYTE senior edi- 

shown here) in about 5 minutes. You don 7 need to upgrade the software or firmware. tor for new products. He can be reached 
_ on BIX as "stanm ." 
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If You Discovered 
A Worker That 



■ Works Hard in the Field 
and Office 

■ Never Misses a Workday 

■ Fits in Any Department 

■ Outperforms the Competition 

■ Even Manages the Project 


We Bet Youd 












CompuAdd s 316sl Features 


A 386SX microprocessor rated at 16MHz 
A 2MB DRAM expandable to 6MB 
0 wait-state page-mode memory 
40MB (28ms) hard disk drive 
a 3*5* 1.44MB high-density diskette drive 
A Dedicated internal modem/send-only fax 
expansion slot 

Dedicated 80387SX math coprocessor socket 
Built-in serial, parallel printer, external 
VGA monitor, keyboard and 5.25" 
diskette drive ports 


A High-resolution 640 x 480 monographic* 
VGA display with 7" x 5,25 11 sidellt, super- 
tvrist LCD screen 

A 85-key keyboard with 101-key emulation, 
12 function keys and 4 cursor keys 
A FREE CompuAdd serial mouse 
A FREE CompuAdd Windows 3.0 
FREE CompuAdd MS-DOS 4.01 
FREE LapLink 11 data transfer software with 
serial cable 

Rase System Price: 52895 (62202) 


Get 386SX Power, Laptop 
Convenience and CompuAdd Value! 

Call 800-456-6008 


Customer driven, by design " 


Internal 2400 Baud Modem/ 

Send-Only Fax .. 

External Floppy Disk Drive.. 
Replacement AC Adapter .... 

Spare Battery Pack . 

Carrying Case .. 


62218— $249 
62219 —$215 
62216 —$85 
62217 —$65 
62215—$55 


CompuAdd 3 16sl Options: 


























Hire The 

CompuAdd 316sl 
R)r Your Team 


Get Fast, Versatile, 

Dependable 386SX Power 

The CompuAdd 316sl can be the most valu¬ 
able member of your team. In the office or in 
the field, this compact laptop delivers fast, 
versatile, dependable 386SX power. 

Powered by a 16MHz 386SX microprocessor, 
the 316si. sports a fast (28ms) 40MB hard drive 
and a 3.5" floppy drive and a crisp advanced- 
technology VGA screen. 

You can use the versatile 316sl as a powerful 
desktop system in your office. You'll appreci¬ 
ate the feel of the spacious 85-key keyboard, 
with 12 function keys and cursor keypad. 
When you require a standard 101-key key¬ 
board, simply connect the keyboard cord to 
the external socket. You can even fold the 
high-resolution LCD screen back flat and 
plug your color monitor into the external 
VGA port. 

The rugged, reliable 316sl lets you take 
your office to the field. The compact, 11.5- 
pound system comes preloaded with FREE 
CompuAdd Windows 3.0, CompuAdd 
MS-DOS 4.01 and LapLink II. You can add an 
optional internal modem/send-only fax to 
keep in touch with the home office. 

You'll always have critical data and schedules 
at your fingertips. The 316sl operates from the 
AC wall outlet or runs up to three hours on 
batteries alone. You can replace the battery 
pack with a charged-up spare in a matter of 
seconds. The 316sl also comes with Power 
Management Software that manages vital 
functions to conserve battery power. 



Run the latest multitasking 386 applications or 
your favorite 286 software. Work on your Lotus 
1 -2-3 spreadsheet, track your sales contacts with 
ACT! or get your points across with Microsoft 
Fowerpoint. Keep your business in order, 
whether your applications run under MS-DOS® 
OS/2®or SCO XENIX®operating systems. 

Call today. CompuAdd's 316sl. will work for you 
wherever you work. 




CompuAdd's Top-of-the-Line Technology 

at Bottom-Line Prices 



CompuAdd 325 

CompuAdd's 325 gives you 
25MHz 386 processing power at 
an unbeatable CompuAdd value 
price. Why pay almost $2000 more 
for Compaq's equivalent system, 
when you get so many extras with 
the CompuAdd 325? Extras like 
FREE CompuAdd Windows 3.0, 
FREE CompuAdd MS-DOS 4.01, 
a FREE mouse and FREE onsite 
service for one year. Plus you 
get CompuAdd designed 
reliability, backed by toll- 
free telephone support 
and the convenience of 89 
CompuAdd Superstores across the country. With 
the CompuAdd 325, you’ll master RAM-intensive applications such 
as accounting, database management, desktop publishing and CAD. 
Pick from a variety of hard drive and monitor options to get exactly 
what your work requires. 






CompuAdd 325 Features: 

80386 microprocessor rated at 25MHz 
(8MHz, and 25MHz) 

■ 1MB DRAM expandable to 16MB 
0 wait-state cache memory 

■ Choice of 5.25" 1.2MB or 3.5" 1.44MB 
diskette drive 

Dual diskette drive controller 

■ Dual IDE hard drive interface 

■ Six 16-bit and two 8-bit expansion 
slots 

Parallel port and two serial ports 
Real-time clock/calendar 

■ FREE CompuAdd serial mouse 
D FREE CompuAdd Windows 3.0 

FREE CompuAdd MS-DOS 4.01 
FREE one-year onsite service 
Base System Price: S1695 (64834) 


CompuAdd 316s and 320s 

CompuAdd designed these systems around the Intel®386SX micro¬ 
processor, running at 16MHzon the316sand20MHzon the 320s. 
PC Magazine (Jan. 30, 1990) says the 386SX 
processor is "perfect for entry-level users in 
today's corporate market." 

The CompuAdd 316s and 320s systems 
give you 32-bit processing power at 16-bit 
prices. Get the most from Windows 3.0, 
work with complex spreadsheets and large 
databases, or run computation-intensive 
applications like CAD/CAM. Both 
systems are compatible with MS-DOS, 

SCO XENIX, OS/2 and Novell 
operating environments. 

Call today and get advanced com¬ 
puting power with CompuAdd's 386SX 
systems. Remember to ask about our 
316s-based SX Success Kit. All at an 
unbeatable CompuAdd value. 

Think Technology, Think CompuAdd 

800 - 456-6008 



CompuAdd 316s and 
320s Features: 

■ 386SX microprocessor 

316s: running at 16MHz(8, 16MHz) 
320s: running at 20MHz (7, 20MHz) 
1MB DRAM expandable to 4MB 

■ Choice of 5.25" 1.2MB or 3.5" 1.44MB 
diskette drive 

Dual diskette drive controller 
Dual IDE hard drive interface 

■ Three 16-bit and two 8-bit expansion 
slots 

Parallel port, two serial ports (one 9- 
pin; one 25-pin), game port interface 
(cable required 48954) 

316s Base Price: SI 195 (64787) 

320s Base Price: SI395 (66537) 





CALL TODAY! or 
visit a CompuAdd 
Superstore for these 
savings. 


Hours: Monday - Friday 7:OOam to 9:00pm CST; Saturday 9:00am to 5:OOpm CST 


ComouPdd 


Customer driven, by design” 

12303 Technology, Austin, Texas 78727 


Telex: 

Fax: 

Technical Support: 
Outside US: 
Canada: 

Mexico: 

United Kingdom: 
Germany: 


763543 COMPUADD AUS 
512-335-6236 
800-999-9901 
512-258-5575 
800-387-3266 
95-800-010-0401 
0800-373535 
0130-6009 


We accept MasterCard. VISA. m»ney unkn. certified checks and personal checks (please allow ten days tor processing), CODs ($50 minimum order), company and 
institutional purchase orders (minimum Initial purchase $SOO, thereafter $50), and wire transfers Please add 2% to all purchases for shipping and handling (minimum $J. 
shipping outside the continental United States will increase cost). Add 8% lot shipping and handling to APO/FPO addresses (minimum $10) AZ, CO. CT, PC. FI. GA. IL 
IN, KS, LA, MA. Ml). Ml. MN, MO, NC. NE. NJ. NM, NY. OH. OK, PA, Rl. SC. TN. TX. UT. VA and W1 residents, please add appropriate local sales tax Thim-day money- 
hack guarantee does not Include return freight or shipping and handling Opened software, videotapes, other consumables and shipping costs are nonreftusdiblc All return 
Items must hr accompanied by a return merchandise authorization > RMA > number Prices and product descriptions are sub|ect to change without notice CompuAdd Is not 
liable for damage due to omissions or typographical errors Call SOO-AAh-1872 for a copy of CompuAdd's complete warrants 


















FIRST 


IMPRESSIONS 


Fast New Systems 
from NeXT 


I n addition to considerable fanfare 
and praise, the original NeXT 
Computer received a fair share of 
criticism. It had been faulted for its 
lack of color options, high price, a per¬ 
ceived lack of performance, and—most 
often—its lack of a floppy disk drive. 
With the new NeXT systems that were in¬ 
troduced in September, NeXT has built 
on its past achievements and addressed 
the majority of these weaknesses. 

NeXT now has a product line that fea¬ 
tures the new 68040 microprocessor run¬ 
ning at 25 MHz, an MS-DOS-compatible 
2.88-megabyte floppy disk drive, a new 
“slim-case” desktop model that retails 
for the relatively low price of $4995, and 
color options due out early next year. 

According to NeXT’s numbers, the 
68040 has a performance rating of ap¬ 
proximately 15 million instructions per 
second and 2.8 million float¬ 
ing-point operations per sec¬ 
ond (MFLOPS), about three 
times faster than the 68030 
used in the original NeXT 
Computer. The 68040 also in¬ 
cludes memory management 
and floating-point coproces¬ 
sors on the main chip. 

When the NeXT Computer 
was introduced in 1988, one 
of its primary features was an 
erasable 256-MB optical disk 
drive, which Steve Jobs touted 
as the floppy disk drive of the 
nineties, allowing users to 
“take their whole world in 
their backpacks. 1 ’ But the op¬ 
tical drive has proved to be 
too slow for use as a main 
storage device, and the car¬ 
tridges are too expensive for 
use as a data-exchange medi¬ 
um: No one wants to send a 
file on a $50 storage medium. 

In addition, the price of the 
optica! cartridges jacks up the 
price of third-party software. 
Nevertheless, the optical 


The new NeXT systems 


sport lower price tags, 


more speed, 


and a long-sought 


floppy disk drive 


Nick Baran and 
Owen linderholm 


drive is excellent as a backup device and 
will be offered as an option for that 
purpose. 

The floppy disk drive of the nineties is 
now the good old 3 Vi-inch drive, but 
with an increased capacity of 2.88 MB 
and the capability to read and write files 
in 1.44-MB and 72GK-byte MS-DOS for¬ 
mats. This floppy disk drive is now stan¬ 
dard equipment on all NeXT machines 
and will be the primary medium for the 
distribution of software and data. The 
new NextStep operating-system software 
automatically mounts the floppy disk and 
displays its files in the system’s Direc¬ 
tory Browser. In addition, the software 
supports CD-ROM drives (see the text 
box New Version of NextStep” on 
page 167). 

While the new 2.88-MB drive cannot 
read and write Macintosh-formatted 
files directly, the high-den¬ 
sity floppy disk drive (Super- 
Drive) available on Macin¬ 
toshes can convert to MS- 
DOS format; thus, Macintosh 
file compatibility should not 
be a big problem. 

NeXT’s system boards now 
include a twisted-pair 10- 
Base-T Ethernet port, as well 
as the thin Ethernet port that 
is on the current system 
board. Another change is the 
use of the 50-pin SCSI-2 stan¬ 
dard rather than the older 25- 
pin SCSI standard. SCSI-2 
offers greater reliability and 
faster transfer rates than does 
standard SCSI. SCSI-2 is 
backward compatible so that 
existing SCSI devices can be 
attached using a cable adapt¬ 
er. The new system boards 
also support parity memory 
checking, a feature that has 
been requested by scientific 
and engineering users. 

It should be noted that the 
new system board still uses 


Photo 1: 

Unlike the original NeXT Computer, the new Nextstation 
Color features a slim-case , or " pizza-box , ” system unit. 
Inside is a powerful 68040processor and 12 MB of RAM. 
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the Motorola 56001 digital signal proces¬ 
sor, despite speculation that the new 
machine would have the 96002 DSP, a 
successor to the 56001 that includes 
floating-point capability. NeXT says that 
the 96002 isn’t currently fully backward 
compatible with software for the 56001. 
However, NeXT has added a single in¬ 
line memory module socket for up to 
192K bytes of memory addressable by 
the DSP. 

The Nextstation Pizza Box 

The new Nextstation is clearly NeXT’s 
answer to the SPARCstation. Made from 
magnesium with a cosmetic plastic 
shroud, the slim-case, or “pizza-box,” 
system unit is about 15 inches square and 
2 x h inches thick, and it sits under the sys¬ 
tem’s display. The system board is slight¬ 
ly larger than the original NeXT system 
board; the two are not interchangeable. 
The board includes two serial ports, a 
display port, the SCSI-2 port, and both 
thin and lOBase-T Ethernet ports. The 
Nextstation is cooled by a virtually silent 
“whisper fan” that passes air over heat- 
dissipating fins built into the bottom of 
the case. These lie directly under the 
power supply—a major heat source. The 
power supply is a 120-watt unit that uses 
a new technology called “parallel reso¬ 
nance switching,” which allows a much 
smaller form factor than conventional 
power supplies. 


THE FACTS 


Nextstation 

with 8 MB of RAM, 105-MB hard 
disk drive, 2.88-MB floppy disk 
drive, and 17-inch monochrome 
display, $4995 

Nextcube 

with 8 MB of RAM, 105-MB hard 
disk drive, 2.88-MB floppy disk 
drive, and 17-inch monochrome 
display, $7995 

Nextstation Color 

with 12 MB of RAM, 105-MB hard 

disk drive, 2.88-MB floppy disk 

drive, and 16-inch color display, 

$7995 

Nextdimension 

with 8 MB of RAM, $3995 

NeXT, Inc. 

900 Chesapeake Dr. 

Redwood City, CA 94063 
(415) 366-0900 

Inquiry 1066. 


Nextstation is a 
welcome addition to the 
NeXT product line. 


The Nextstation comes standard with 
8 MB of memory (expandable to 32 MB), 
a 105-MB hard disk drive, and the 2.88- 
MB floppy disk drive. With the 17-inch 
black-and-white Megapixel display, this 
system costs $4995. A reduced version of 
the operating system is shipped installed 
on the 105-MB hard disk drive and takes 
up about 75 MB on the disk, including 16 
MB of swap space required for virtual 
memory mapping by the operating sys¬ 
tem. Unless connected to a network file 
server, a system with the 105-MB drive 
will require an additional hard disk drive 
for storing much third-party software 
and data. An internal 340-MB hard disk 
drive is available as an option instead of 
the 105-MB drive, in which case the sys¬ 
tem costs $6995, a rather hefty price in¬ 
crease for an added 235 MB of storage. 

The Nextstation is a welcome addition 
to the NeXT product line. It is ideal for 
end users who don’t need the storage or 
expansion capabilities of the NeXT Com¬ 
puter. The Nextstation was supposed to 
begin shipping in October. 

A New Cube 

The other new NeXT system is the Next- 
cube, the familiar cube but with a floppy 
disk drive instead of an optical drive, and 
space for one half-height and one full- 
height storage device (either two hard 
disk drives or a hard disk drive and a CD- 
ROM or optical drive). The 105-MB and 
340-MB drives are half-height devices, 
while the 660-MB and 1.4-gigabyte units 
are full-height devices. 

The Nextcube system board has the 
same features as the Nextstation system 
board, including parity memory and the 
SCSI-2 and lOBase-T ports, but memory 
can be expanded on-board to 64 MB. An 
8-MB system with the 2.88-MB floppy 
disk drive, the 105-MB hard disk drive, 
and the 17-inch monochrome display 
costs $7995. The 340-MB drive option 
boosts the price to $9995. The Nextcube 
was scheduled to ship in September. 

Color Options 

NeXT will offer two “color solutions”: a 
low-end system for business applica¬ 


tions, presentation graphics, and two-di¬ 
mensional CAD, and a high-end system 
for scientific imaging, professional 
graphics production, 3-D modeling, and 
so forth. 

At the low end will be a color version 
of the Nextstation with 16-bit-per-pixel 
color, allowing 4096 colors on-screen 
simultaneously (12 bits for color and a 
4-bit “alpha channel” for specifying 
transparency). At the high end will be an 
add-in board with 32-bit color, its own 
graphics processor, and a processor for 
compressing and decompressing graph¬ 
ics images, allowing 16 million colors 
on-screen simultaneously (24 bits for 
color and an 8-bit alpha channel for spec¬ 
ifying transparency). 

The Nextstation Color 

The Nextstation Color (see photo 1) is the 
same slim-case machine as the Nextsta¬ 
tion, except that it supports 16-bit color. 
It comes standard with 12 MB of RAM 
and 2 MB of video memory. NeXT in¬ 
creased the memory bandwidth some¬ 
what on this model to improve video per¬ 
formance. The Nextstation Color is 
designed for use with NeXT’s new color 
Megapixel display, which is a 16-inch 
Sony Trinitron display with 1120- by 
832-pixel resolution (the same resolution 
as the black-and-white display). The 12- 
MB system with the color display, a 105- 
MB hard disk drive, and the 2.88-MB 
floppy disk drive will cost $7995. As 
with the Nextstation, an additional hard 
disk drive will be necessary unless the 
system has access to a network file 
server. 

The Nextstation Color does not re¬ 
quire NeXT’s color Megapixel display. 
By purchasing NeXT’s ColorConnect 
adapter, you can connect any size color 
display that is capable of showing images 
in the correct resolution. The ColorCon¬ 
nect adapter provides the sound and 
speaker functions that are normally built 
into the Megapixel display. Pricing for 
the ColorConnect adapter was not avail¬ 
able at the time of this writing, but a 
Nextstation Color without a monitor will 
cost $4995. There is no upgrade path be¬ 
tween the black-and-white Nextstation 
machine and the Nextstation Color. Un¬ 
fortunately, the Nextstation Color will 
not ship until early 1991. 

Upgrading Existing Cubes 

As NeXT announced several months 
ago, current NeXT users will be able to 
obtain a 68040 upgrade for their NeXT 
Computers for $1495. This will involve 
swapping the 68030 system board for the 
new 68040 system board. NeXT has also 
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A New Version of NeXTStep 


I n conjunction with the new 
hardware in its product 
line, NeXT is providing a 
major upgrade to its operat¬ 
ing-system software* Next- 
Step 2.0 includes support for 
the new hardware compo¬ 
nents, such as the 2.88-mega- 
byte floppy disk drive, CD- 
ROM drive* color display, 
and lOBase-T Ethernet* as 
well as a host of improve¬ 
ments to the interface and de~ 
velopment environment. 

To accommodate the com¬ 
paratively small 105-MB 
hard disk drive that is stan¬ 
dard on all the Nextstation 
models, NeXT has split Next- 
Step into two versions: release 
2,0 and release 2*0 Extended. 

The extended version in¬ 
cludes all the current develop¬ 
er’s tools, such as the Appli¬ 
cation Kit and the Interface 
Builder* as well as some new 
enhancements aimed at appli¬ 
cation developers. However* 
neither version will include 
Mathematics, Common Lisp, 


or the Sybase database man¬ 
ager. Release 2.0, a reduced 
version of NextStep, does not 
include the Interface Builder 
or the Application Kit* and it 
has a reduced version of Web¬ 
ster’s Ninth New Collegiate 
Dictionary without the illus¬ 
trations or the full text index. 
The reduced version also has 
fewer demonstration pro¬ 
grams and does not include 
the Shakespeare plays or The 
Oxford Dictionary of Quota¬ 
tions. 

NeXT may find that most 
customers want the extended 
version and opt for a larger 
hard disk than the 105-MB 
unit. However, for networked 
users who have access to a file 
server, the reduced version 
simply reduces the local stor¬ 
age requirements. In any 
case, release 2.0 and release 
2.0 Extended are functionally 
equivalent so that users will 
be able to move to the ex¬ 
tended version simply by in¬ 
stalling a larger disk capacity 
and copying the missing files. 

An Improved Interface 

NextStep 2.0 addresses sev¬ 
eral major weaknesses of re¬ 
lease 1.0. Of particular im¬ 
portance, the Workspace is 
now multithreaded so that file 
operations such as copying 
and moving can be done in the 



background* allowing the 
user to continue working on 
other tasks. 

The printing interface has 
also been redesigned to oper¬ 
ate at a lower priority so that 
the screen doesn’t lock during 
print operations. The trade¬ 
off is slower printing perfor¬ 
mance in exchange for a live 
screen. In addition* the print¬ 
er interface now includes an 
option for sending fax docu¬ 
ments. If you have a fax mo¬ 
dem, you can fax anything 
that can be printed by simply 
clicking on the new Fax op¬ 
tion in the Print menu* 

The Workspace has re¬ 
ceived some cosmetic changes 
in release 2.0. The Directory 
Browser has been redesigned 
and now includes a “shelf” at 
the top of the browser window 
where users can place fre¬ 
quently used files and folders. 
The Browser also includes a 
new window that shows the 
“icon history/’ or status* of 
applications and folders that 
are in use. Clicking on an icon 
in the window displays the 
path of the f ile or the folder 
graphically in the Directory 
Browser. The icon history 
window replaces the icon well 
in the current Directory 
Browser. 

The Mail application has 
been improved in release 2.0. 
Mail now includes an archive 
facility for storing mail mes¬ 
sages* A return receipt func¬ 
tion has been added* as well 
as support for sending mail to 
recipients with non-NeXT 
systems that require a stan¬ 
dard font* wrapped lines, and 
carriage returns for 80-col- 
umn text* Release 2.0 in¬ 


cludes spelling checking and 
rulers built into the Text Ob¬ 
ject, so that these features are 
now supported in Mail. 

The development environ¬ 
ment has been improved in re¬ 
lease 2.0 and includes support 
for color* A new object called 
the Color Picker works simi¬ 
larly to the font panel and 
allows you to select and mix 
colors. The window server 
supports frame buffers of dif¬ 
ferent size and depth to ac¬ 
commodate the use of third- 
party color monitors. NeXT 
plans to support the Render- 
Man scene-description lan¬ 
guage for three-dimensional 
rendering in a future release 
of NextStep, due early nexl 
year. 

Release 2*0 supports loada¬ 
ble device drivers, allowing 
developers to create custom 
applications for peripherals 
like video and sound equip¬ 
ment and special-purpose dis¬ 
play and output devices. All 
text objects now automati¬ 
cally include a spelling 
checker and rulers. 

Other new features include 
an improved MIDI driver that 
supports arbitrary sampling 
rates and PostScript compos¬ 
ite fonts* a feature of Adobe's 
PostScript level 2* Composite 
fonts allow support for kanji 
and other alphabets. 

Availability and Upgrades 
NeXT was optimistically hop¬ 
ing to have release 2.0 read> 
in September. At press time it 
was still not finished, but 
NeXT was confident it would 
be ready in time. In any event, 
the new machines won't run 
without it, so completion is a 
top priority. 

The system software will 
be shipped preinstalled on 
hard disks, relieving the user 
of the time-consuming Build 
Disk operation. Current users 
of release 1.0 will be able to 
upgrade to 2*0 on an optical 
drive for $195* which in¬ 
cludes new manuals. 
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Photo 2: 

The Nextdimension board provides 
the Nextcube with high-performance color graphics. On the board is 
an Intel i860 RISC processor, 

4 MB of video RAM, and room for 
up to 32 MB of memory. 


contracted with a third-party supplier to 
provide an external 2.88-MB floppy disk 
drive for current NeXT Computer own¬ 
ers. Pricing and availability of the floppy 
disk drive have not been announced as of 
this writing, but, according to sources at 
NeXT, it will be available within the next 
couple of months. 

To go along with all this new hard¬ 
ware, NeXT is cutting the price of its 
high-resolution 400-dot-per-inch laser 
printer almost in half. Originally selling 
for a retail price of $3495, the printer is 
now priced at $1795, representing a sub¬ 
stantial reduction in the cost of a com¬ 
plete NeXT system. 

Doing Color Right 

NeXT president Steve Jobs promised 
from the beginning that NeXT would 
eventually support color, but not until 
it’s “done right.” And indeed, NeXT has 
done color right. Using the PostScript 
imaging model, color on the NeXT is de¬ 
vice independent; in other words, appli¬ 
cations written using color PostScript 
specifications can be displayed on any 
output device that supports PostScript, 
whether it’s a screen or a printer support¬ 
ing black and white, gray scale, or vari¬ 
ous resolutions of color. 

In addition, PostScript offers excellent 
performance in color. When you com¬ 
pare Color QuickDraw on the Mac Ilfx 
and color PostScript on a 68030-based 
NeXT Computer, you find that screen re¬ 
fresh and movement of color images are 
much faster on the NeXT. And, unlike 
with Apple’s QuickDraw and TrueType 
image and font models, there is no need 


for conversion routines to display Post¬ 
Script images on PostScript devices. 

High-End Color: 

The Nextdimension 

NeXT’s high-end color solution is an 
add-in board called the Nextdimension 
(see photo 2). The board plugs into one of 
the three NextBus slots in the NeXT 
Computer, and it features Intel’s i860 
microprocessor, which is rated at 80 
MFLOPS and offers high-speed graph¬ 
ics processing. The board has 4 MB of 
video memory, plus up to 32 MB of 
RAM for increasing the display’s win¬ 
dowing capacity (i.e., the number of 
windows that can be displayed on the 
screen simultaneously). 

In addition, the board includes the C- 
Cube Microsystems CL550 image-com¬ 
pression processor, which can compress 
video and bit-mapped images in ratios of 
up to 30 to 1 using the Joint Photographic 
Experts Group image-compression algo¬ 
rithm. The board supports NTSC and 
SVideo (SuperVHS and High 8mm) im¬ 
ages for both input and output, as well as 
RGB color. One 640- by 480-pixel win¬ 
dow can display live NTSC or SVideo 
images. In conjunction with the C-Cube 
image-compression processor, the live 
window can display 30 frames per sec¬ 
ond for true real-time motion video. 

Like the Nextstation Color, the Next- 
dimension supports the new color Mega- 
Pixel display and, using the ColorCon- 
nect adapter, third-party color displays. 
The color display can run simultaneously 
with the black-and-white Megapixel dis¬ 
play, allowing a contiguous work space 


consisting of the two screens. Images or 
text can be dragged from one screen to 
the other as if the two screens made up a 
single display. For intense graphics 
users, up to three Nextdimension boards 
can be installed in one NeXT Computer, 
each with a separate monitor. 

The Nextdimension will be priced 
very competitively at $3995, which in¬ 
cludes 8 MB of RAM. A complete color 
system (a Nextcube with the color Mega- 
Pixel display and the Nextdimension 
board) will cost about $15,000, making 
the system very competitive with similar 
systems from Sun and Apple. The Next- 
dimension should ship early in 1991. 

High-Speed Color at a Low Cost 
These new systems and the updated 
NextStep software give NeXT a very 
powerful, well-rounded, and extremely 
competitive product line. The Nextsta¬ 
tion system may now be the workstation 
price/performance leader. A Nextstation 
with a laser printer makes a powerful 
desktop publishing setup. 

But where NeXT has really taken a 
lead is in the color arena. NeXT's deci¬ 
sion to go with Display PostScript is pay¬ 
ing off in a big way. The system has one 
consistent model for both displaying and 
printing. And, despite rumors to the con¬ 
trary, its performance is outstanding. 

The new NeXT systems are going to be 
extremely competitive with high-end 
desktop personal computers, especially 
high-end Macintoshes. The products 
will also compete well in the low-end 
workstation market. And since educa¬ 
tional establishments and developers 
continue to get a 30 percent discount, 
these systems will be even more competi¬ 
tive in universities. 

Perhaps the biggest task left to NeXT 
is to persuade software vendors to write 
programs for NeXT systems. But that is 
changing, as Lotus and Ashton-Tate have 
announced new spreadsheet programs in 
conjunction with the new systems’ intro¬ 
duction in September. Lotus’s spread¬ 
sheet in particular shows why the NeXT 
systems are so important. The program 
is completely innovative in every way 
and is pointing the way ahead for the fu¬ 
ture of software and hardware—just like 
the NeXT machines themselves are. ■ 


Nick Baron is a consulting editor for 
BYTE and editor o/Baran’s Tech Letter, 
a newsletter covering the NeXT Com¬ 
puter. He can be contacted on BIX as 
“nickbaran. ” Owen Linderholm is a 
BYTE news editor based in San Francis¬ 
co. He can be contacted on BIX as 
“owenl. ” 
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The price of our new 9600EX 
makes the price other 9600bps 
modems look, well, rather inflated. 
Especially when you consider the 
quality and features the 9600EX offers. 

Features like V42bis, which compresses 
data up to 400% and speeds throughput to up to 
38.4Kbps (It’s also downward-compatible with 
MNP5). And V42 LAP-M and MNP I^evel 1-4 error 
control that detects when data is being garbled and 
automatically retransmits-so you get error-free 


communication. Or full-compliance with Y32, 
the industry standard 9600 modem protocol, as 
well as downward compatibility with 4800, 2400, 
1200 and 300bps moderns. The 9600EX also gives 
you the option to operate on standard phone 
lines or two-wire leased lines and offers both 
synchronous and asynchronous transmission. 

Fact is, at $ 799 , the 9600EX rivals the price 
of high-end 2400 modems. Yet, it offers 16 times 
tire performance. Or in other words, more 
modem for the money. 
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And that added performance saves you 
money, too. With the increase in throughput 
speed, the 9600EX spends less time on the 
phone so you spend less money on your phone 
bill. You’ll also spend less time waiting for it to 
finish transmitting-and if time is money-you’ll 
save a bundle. 

Plus, like our entire family of 2400 modems, 
the 9600EX comes with a full, five-year warranty. 
The new 9600EX modem: another example of 
Intel’s commitment to affordable quality For 


more information or dealer near you, call: 
800-538-3373. To have information faxed directly 
to you, call: 800-525-3019 and request Doc.#9989. 
And don’t be swayed by those over-priced 
modems, because with everything the 9600EX 
offers for the money, you might say it just burst 
their bubbles. 
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PRODUCT FOCUS 


SCSI Drives 

Massive Storage 
for Multiple Platforms 


The BYTE Lab rates 
high-capacity 
hard disk drives for 
DOS, Macintosh, NetWare, 
and Unix applications 


Steve Apiki, Stan Wszola, 
Rick Grehan, and Tom Yager 


D evotees of Macintoshes, Net¬ 
Ware 386 file servers, single- 
user DOS systems, and Unix 
machines have something in 
common: Sooner or later, they all see a 
disk error message that means “insuffi¬ 
cient space.” 

This month, the BYTE Lab looks at 15 
high-speed, high-capacity hard disk 
drives that offer relief from overcrowded 
data. Along with new levels of perfor¬ 
mance, the SCSI connector that these 
drives share also promises easier up¬ 
grades when a drive no longer seems as 
roomy as it did in the showroom. 

The SCSI bus protocol defines how pe¬ 
ripherals talk to the host and to each 
other. SCSI is fast—4 megabytes per sec¬ 
ond at the top end—and that is driving its 
acceptance across the four major operat¬ 
ing systems. But SCSI also lets you chain 
drives together, so today’s investment in 
a 300-MB drive can be the foundation of 
a larger system years down the road. 

The BYTE Lab compared SCSI drives 
with capacities of between 300 and 420 
MB in configurations ranging from bare- 
bones OEM systems to full plug-and- 
play packages. We tested each in single 
disk drive configurations under MS- 
DOS, NetWare 386, Unix, and the Mac 
OS (not all drives were compatible with 


all operating systems). The text box 
“How to Measure Drives Across Four 
Operating Systems” on page 176 ex¬ 
plains our benchmarks. 

You’re not likely to find the OEM 
units from Fujitsu, Western Digital, and 
Micropolis at your corner computer 
store, but larger mail-order houses might 
stock them. Their performance, how¬ 
ever, provides a good point of compari¬ 
son for retail products built around them. 
Western Digital purchases its WD380 SC 
drives from IBM, so the WD380 SC 
should give a reasonable indication of 
IBM’s SCSI system performance. 

Interface Heritage 

SCSI controllers trace their lineage to 
Shugart Technology’s ST506 interface, 
introduced by that company in 1980 to 
support its 5-MB hard disk drive. ESDI, 
which is more or less a direct descendant 
of ST506, appeared in 1983 and offered 
double the throughput rate of its ancestor. 
More recently, the Intelligent Drive 
Electronics (IDE) interface has grown in 
popularity, because it requires less cir¬ 
cuitry on the host, allowing engineers to 
design smaller-footprint systems. 

SCSI drives handle communications 
between computer and disk drive at a 
higher level. For example, when applica¬ 
tions talk to a SCSI drive, they are un¬ 
aware of the drive’s configuration de¬ 
tails, such as the number of cylinders, 
heads, and sectors. The drive appears as 
a collection of sequentially numbered 
blocks. Thus, SCSI moves a substantial 
amount of intelligence onto the drive. 
Consequently, SCSI is far more flexible 
than the other interfaces. (See the text 
box “The Fuzzy Side of SCSI” on page 
186.) 

This doesn’t mean that traditional 
measures of performance—seek and ac¬ 
cess times—are obsolete. The drive still 
needs to physically seek the requested 
tracks and wait for the requested sector 
to come around. However, SCSI makes 
some traditional benchmarks obsolete. 


Timing track-to-track seeks and attempt¬ 
ing to factor in seek latency is no longer 
possible from an application perspective. 

Since the drive’s geometry can be hid¬ 
den from the host computer, manufac¬ 
turers can optimize controller electronics 
for the drive itself without having to pass 
any resulting customizations on to the 
host. This lets a single host adapter talk 
to a wide variety of drive types. Addi¬ 
tionally, drive manufacturers can place 
cache memory directly on the drive con¬ 
troller; any system RAM that you might 
have been using for a disk cache can go 
back to running programs. 

Points for SCSI 

SCSI sports a few other features favored 
by systems integrators and others who 
are faced with rising disk space and per¬ 
formance demands. First, SCSI easily 
handles large-capacity drives. As an ex¬ 
ample, the SCSI extended read command 
accepts a 32-bit block number. Given a 
block size of 512 bytes (the standard with 
the drives we tested), a single disk drive 
could hold 2 terabytes of data. 

Second, multiple drives can be daisy 
chained on the SCSI bus. This is handy 
for network administrators, who can eas¬ 
ily add drives as network users demand 
more storage space. One SCSI bus can 
accommodate eight devices: one host 
computer and seven peripherals. Conse¬ 
quently, the maximum number of drives 
that you can hang off a single SCSI port 
typically is seven. However, each device 
on a SCSI bus can incorporate eight logi¬ 
cal units, which in turn can incorporate 
256 logical subunits. 

Third, SCSI supports multiuser and 
multitasking operating systems. Devices 
on a SCSI bus are either initiators (i.e., 
the host computer) or targets (i.e., the 
disk drives). Once the host computer 
passes a request to the disk drive, the 
host can disconnect from the drive rather 
than wait for the request’s completion. 
The host then can perform other process¬ 
ing while the drive services the request. 
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SCSI Drives 


SCSI DRIVE FEATURES 


In addition to performance, other features that can help determine the right high-capacity SCSI drive for you include formatted capacities, failure 
rates, and warranties. Compare these vendor-supplied average seek times with results obtained in the BYTE Lab , shown in figure 1 (9=yes; Q=no). 


Model 

Prevail 325 

SLAN31G 

M226 

ISA 

hammerOOO 

ZPF3O0 

Hlcfo/Stack 

16B4 

Vendor 

CMS 

Core 

Fujitsu 

FWB 

LaCie 

MicroNet 

Micropolis 

Enhancement 

International 

America 



Technology, Inc. 

Oorp. 

Drive manufacturer 

CMS 

Core 

Fujitsu 

Seagate Wren 

Seagate WTen 

Seagate Wren 

Micropolis 

Formatted capacity (MB) 

340 

330 

415 

300 

332 

423 

340 

Price (specific configuration) 








DOS 

S4195 

$3890 

* 

$3395 

*■ 

$4290 

$2410 

Mac 

* 

$3890 

* 

£3495 

$1699 

$3795 

$2410 

Novell NetWare 

$4195 

$3890 

* 

$3595 

* 

$4389 

$2410 

Bare drive 

* 

$3295 

$2950 

$2995 

* 

* 

$1995 

Host adapter manufacturer 

Adaptec 

Western Digital 

• 

Always 

* 

MicroNet 

Adaptec 

Model 

1540 

WD7000 


IN2000 


HA-01 

AHA-1542B 

Dimensions (inches) 

5*5% x8 

14V 2 x5%x4% 

3%ox5V 1 *xe 

2%x|^x9% 

ty£x9£x.4!£ 

3VjflXlQx3% 0 

1%x5y 4 x8 

Weight (lbs.) 

7 

9.89 

7.7 

7.6 

12.2 

0.75 

5 

Power consumption (watts) 

33 

16 

30 





Mean time between failures (hours) 

150,000 

150,000 

200,000 

100,000 

100,000 

100,000 

150,000 

Warranty (years) 

2 

5 

5 

1 

2 

1 

1 

Internal or external installation 

Int./ext. 

Int./ext. 

Ini ./ext. 

im/ext. 

Int./exl. 

Ext 

Int. 

SCSI -1 or SCSI -2 support 

SCSI-2 

scan 

SCSI-2 

SCSI-1 

SCSI-1 

SCSI-1 

SCSI-2 

Sync, data transfer rate (MBfeec.) 

N/A 

4 

4.8 

4 

4.7 

N/A 

4 

Async. daia transfer rale (MB/$ec.) 

1.6 

2 

2 

2.5 

N/A 

1.5 

1.6 

Burst or sustained? 

Sustained 

Sustained 

Sunt 

Sustained 

Sustained 

Sustained 

Sustained 

Average seek time (milliseconds) 

16.5 

18 

14.5 

14 

14 

16 

14 

Average latency (milliseconds) 

7.5 

0.33 

6.3 

8.33 

8.33 

3,3 

e.33 

Recovarabfe error rates 








(bits read) 

1x10" 

1 xIO 14 

1x10" 

1X10^ 

IxlQio 

1 x10 u 

lxlO’3 

On-board cache (Kbytes) 

* 

• 

• 

■ 

1 

* 

* 

Look-ahead buffer (K bytes) 

64 

64 

64 

48 

48 

64 

64 

Dedicaled or embedded servo 

Embedded 

Embedded 

Dedicated 

Dedicaled 

Dedicated 

Dedicated 

Dedicated 

Drive-select configuration 

SwilchBs 

Switches 

Jumpers 

Switches 

Switches 

Switches 

Jumpers 

Automatic head parking 

• 

• 

m 

• 

# 

« 

• 

NetWareready 

• 

m 

o 

O 

* 

♦ 

O 


N/A - information not available 
* = Not applicable. 


The two reconnect at a later time to com¬ 
plete the transaction. 

Optional synchronous data transfers 
can also improve throughput. Ordinar¬ 
ily, SCSI devices perform asynchronous 
data transfers that require request/ack¬ 
nowledge handshakes for each byte 
transferred. Synchronous transfer lets a 
sender transmit bursts of data without 
waiting for acknowledgment signals be¬ 
tween each byte. An agreed-upon num¬ 
ber of acknowledge signals are left out¬ 
standing, and the receiver catches up 
with the sender at the end of the transfer. 

Finally, there is the promise of the 
backward-compatible SCSI-2, which a 
few of these drives support partially (see 
the features table). SCSI-2 provides for 
optional 16- and 32-bit data transfers. In 
its 32-bit incarnation, SCSI-2 can howl 
along at up to 40 MB per second. (For a 
complete discussion of SCSI protocols, 
see “The SCSI Bus,” Parts 1 and 2, in 
the February and March BYTE,) 




Photo 1: 

MicroNet r s 
Micro/Stack and 
the Micropolis 
1684 led the field 
in performance 
under DOS. 
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HCS300E 

Dlskovery 

325 

ED 330 SC 

Cobra 330e 

X/Stor 

*Sftt-330S1 

MacinStor 

MAC325-S1 

Data Frame 

WD3S0 SC 

N/Hance 

Optima 

Priam 

Ftodame 

Storage 

Storage 

SuperMac 

Vfestern 

Systems, inc. 

Technology 

Systems 

Systems. Inc. 

Dimensions 

Dimensions. 

Technology 

Digital 

Seagate Wien 

Optima Technology 

Atasi 

Micropolis 

Seagate Wren 

Seagate Wren 

Seagate or 

IBM 


(OEM) 


or Maxtor 



Micropdis 


299 

321 

330 

330 

330 

325 

320 

320 

$3995 

$4390 

$3122 

* 

• 

* 

• 

* 

* 

$4190 

* 

$3999 

* 

£3499 

$3399 

# 

£4195 

$4190 

$3714 

9 

* 

* 

* 

* 

* 

$3995 

$2714 

1 

£4160 

* 

$3299 

£3800 

Future Domain 

Adaptec 

Future Domain 

* 

Adaptec 

* 

* 

4 

TMC-860 

AHA-1542B 

TMC870 


ARM5420 




314x5^x0 

2 %x 113 £x 1 G^ 

7%,x4%x13^ 

7x14ftx4VW 

1%x5y 4 x8 

i4%x7y 4 *sy ia 

SxflxO 1 ^ 

1%x5y 4 x4 

72 

9 

13 

13 

4,2 

18 

24 

2.2 

26 

___ 20 

35 

30 

16 

16 

37 

11.9 

100.000 

100,000 

50.000 

50,000 

100.000 

100.000 

100,000 

150,000 

1 

1 0r3 

1 

2 

2 

2 

1 

1 

int./ext 

Ext. 

Ext 

Int./ext. 

Int./ext 

int./ext. 

Int./ext. 

Int. 

SCSI-1 

SCSI-2 

SCSI-1 

SCSI-1 

SCSM 

SCSI-1 

SCSM 

SCSI-2 

m 

4.8 

4 

N/A 

5 

4.75 

2 

4 

14.3 

2 

N/A 

14.3 

2 

N/A 

N/A 

4 

Burst 

Burst 

Burst 

Sustained 

Burs! 

Burst 

Sustained 

Burst 

16.5 

14 

18 

14.5 

14 

14 

17 

12.5 

8.33 

833 

8,3 

83 

8.33 

8.3 

8.33 

6.95 

1X 10" 

1x10" 

1x10 Sfl 

1x10*0 

1x10* 

1 X109 

ix nr 

IxlQio 

* 

48 

• 

* 

48 

48 

32 

* 

32 

* 

64 

45 

* 

4 

4 

64 

Dedicated 

Dedicated 

Dedicated 

Dedicated 

Dedicated 

Dedicated 

Dedicated 

Dedicated 

Switches/jumpers 

Switches 

Switches 

Switches 

Switches/jumpers 

Switches/jumpers 

Switch/software 

Jumpers 

• 

• 

• 

• 

• 

• 

# 

• 

Q 

O 

m 


O 

# 


O 


Three hundred megabytes may seem like 
overkill for DOS, where the typical sys¬ 
tem is called upon to serve only one user, 
one task at a time. But with the growing 
popularity (and practicality, with faster 
machines) of large databases, scanned 
documents and other image files, and ex¬ 
tensive programming environments, 
even DOS users occasionally find them¬ 
selves hunting around for truly massive 
storage. 

DOS’s relatively simple, single-user, 
single-tasking nature makes the quickest 
drives really stand out. Under DOS, your 
requests for sequential sectors are likely 
to actually read sequential regions on the 
disk, whereas a multitasking operating 
system may have background processes 
that interfere with this sequential access. 

Setting up each of the drives was 
straightforward. A BIOS ROM mounted 
on the host adapter scans the SCSI bus for 
active drives; no device drivers are nec¬ 
essary in single-drive DOS configura¬ 


tions, None of the drives had any operat¬ 
ing or installation problems. 

Each subsystem provides DOS ser¬ 
vices via the boot ROM mounted on the 
host adapter. At boot time, the option 
ROM installs itself, supplanting the 
built-in drive BIOS. The host-adapter 
ROM then processes BIOS requests and 
converts them into requests that are ap¬ 
propriate for the given drive. 

To some extent, the performance of 
these drives depends on the host adapter. 
Except for the Fujitsu America, Micro- 
polis, and Western Digital units, which 
were delivered in bare-drive configura¬ 
tions, we tested each drive with its own 
host adapter. The bare drives ran with an 
Adaptec AHA-1542B host adapter, a 
high-performance controller that should 
not impose any limits on drive per¬ 
formance. 

Of course, the ultimate performance 
determinant is the drive itself. Several 
manufacturers use sophisticated tech¬ 


niques for improving both seek time and 
throughput. Seek time can be improved 
through the use of a dedicated servo ar¬ 
chitecture, where one face of one platter 
is dedicated to maintaining head-posi¬ 
tioning information. 

Some drives improve throughput using 
a technique known as read-ahead buffer¬ 
ing, which speeds sequential disk-read 
access by bringing in more data than you 
requested. The disk can sometimes guess 
that you’ll want to see the sectors that fol¬ 
low the one you asked for. Often, the 
drive controller will bring in the whole 
track. That’s not as wasteful as it sounds. 
On a 1-to-!-interleave disk, it takes only 
a single revolution of the platter to read 
an entire track. On a freshly formatted 
disk (such as those used for these tests), 
sequential reads and writes almost cer¬ 
tainly will fall in contiguous sectors. 

A number of drives posted excellent 
DOS test results, but two stood out. The 
Micropolis 1684 combined exemplary 
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SCSI Drives 


How to Measure Drives 
Across Four Operating Systems 


T esting high-capacity hard disk 
drives on four diverse operating 
environments makes constructing rele¬ 
vant, accurate tests a unique challenge. 
Our performance evaluations focus on 
responsiveness at the file system level, 
because that's where users in each envi¬ 
ronment directly experience the relative 
speed or sluggishness of each drive. You 
can track these test results in figure 1. 

The heart of our test suite is the file 
I/O benchmark, which consists of four 
separate tests: random and sequential 
writes, and random and sequential 
reads. Sequential tests record a drive’s 
flat-out read and write throughput, 
while random tests provide a harsher 
but more realistic determination of ap¬ 
plication performance. Note that our 
random read and write test results are 
combined, using an average, 
to simplify our graphs. 

The file I/O benchmark 
first creates a large file, al¬ 
locating enough space on 
the drive for the entire file at 
its inception. Then the file 
I/O benchmark times a re¬ 
write of the entire file in a 
sequential fashion. Each 
chunk of data is of random 
length (but a multiple of 512 
bytes to keep the writes sec¬ 
tor-aligned) to avoid favor¬ 
ing any drive geometry. 

Next, the program con¬ 
ducts the random read and 
write tests to break up any 
cached sectors that the drive 
may have after completing 
the sequential write. Ran¬ 
dom reads and writes occur 
entirely within the large 
file, and we made no effort 
whatsoever to keep the file 
offsets or length requests 
sector-aligned. This meth¬ 
od causes repeated seeks 
and might cause additional 
read-before-writes to occur 
on write requests, but we 
think it best reflects the way 
applications actually access 
data in files. 

Finally, the file I/O test 


reads back the entire file sequentially. 
The tests cover basic writing and read¬ 
ing activities, but they do little to mea¬ 
sure how drives respond when you im¬ 
pose the added burden of updating 
directories and allocation information. 
Our second file system test makes that 
measurement: It's the time it takes to 
copy a large directory structure. Under 
DOS and for NetWare clients, this 
means XCOPY; on the Macintosh, we 
accomplish the tree-copy test via an 
MPW (Macintosh Programmer’s Work¬ 
shop) script; and on Unix, we use find 
coupled with cpio to complete the task. 
Our one low-level test measures seek 
time, a basic parameter that will affect 
drive speed in any application. A Flex- 
Star 3000s dedicated test system mea¬ 
sured seek times (see figure A). 


Unfortunately, we were unable to ob¬ 
tain meaningful results for the Western 
Digital WD380 SC. We used a canned 
seek-test routine, which issues a num¬ 
ber of SCSI seeks. The Western Digital 
drive, because of its small form factor, 
must “rest" between seeks for better 
heat dissipation; this occurs only on 
seeks, not on reads or writes. 

We ran DOS 4.01 and NetWare 386 
tests on 33-MHz 386 systems from Club 
American and Arche Technologies. For 
drives shipped without a host adapter, 
we used an Adaptec AHA-1542B card. 
Each test setup used the drive under test 
as its sole hard disk drive. 

To test the SCSI drives under Unix, 
we added the Adaptec controller to an 
Everex Step 33-MHz 386 system with 4 
megabytes of memory. The system used 
an internal 35G-MB hard 
disk drive, which we loaded 
with version 2.2 of Interac¬ 
tive Unix System V. We 
configured Unix to treat the 
Adaptec as a secondary con¬ 
troller. We built a 150-MB 
file system on the Unix par¬ 
tition of each SCSI drive. 

Our Macintosh test setup 
included a Mac SE/30 that 
was equipped with 2 MB of 
memory and running Sys¬ 
tem 6.05. We simply con¬ 
nected each drive in turn to 
the Mac’s external SCSI port 
and formatted them using 
vendor-supplied software. 

Our benchmarks are rele¬ 
vant only for comparison. In 
Unix, for example, our 4- 
MB system left little room 
for the a 11-important kernel 
buffers, and we made no 
effort to tune each system 
for maximum performance. 
With each operating system, 
your performance will 
probably be better with a 
fully tuned system. The im¬ 
portant thing to consider 
when making comparisons 
is that each drive should be 
run on an identical system, 
as these were. 


SEEK-TEST RESULTS 


< Better Worse ► 


-Western Digital WD380 SC 
Fujitsu M226 ISA 
Micropolis 1684 
Optima Dtskovery 325 
La Cie ZPF 300 
FWB hammer300 
Storage Dimensions X/Stor 
Storage Dimensions MacinStor 
MicroNet Micro/Stack 
CMS Prevail 325 
Priam ED 330 SC 
N/Hance HCS300E 
SuperMac DataFrame 
Rcdime Cobra 33Oe 
Gore SLAN 310 

0 5 10 15 20 25 

Seek time (milliseconds) 

*This drive's form factor made real-world tests impassible. 


Figure A: /tow seek times measured by the BYTE Lab 
compare roughly with vendor-specified average seek times, 
shown in the table , Shorter lines indicate better results. 
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sequential write numbers and killer re¬ 
sults on the tree-copy test, to earn first 
place overall. MicroNet’s Micro/Stack 
posted the best sequential read time and 
performed very welt on the tree-copy test 
(see figure 1 and figure A). 

Micropolis claims that its proprietary 
cache feature enhances performance. 
The cache is especially sensitive to di¬ 
rectory and file allocation table (FAT) 
use on the drive, and it attempts to keep 
these locations buffered as much as pos¬ 
sible. Excellent numbers on the tree-copy 


SCSI Drives 


test, which makes the most use of direc¬ 
tory entries, confirms this claim. Short 
seek times helped performance, as well. 

MicroNei’s Micro/Stack drive did 
very well on the tree-copy test, despite a 
lackluster seek time. However, the out¬ 
standing read throughput more than 
made up the difference. The Micro/ 
Stack included a bundled host/adapter/ 
driver combination, which MicroNet op¬ 
timized for use with the drive. Micro- 
Net’s solid performance can also be 
attributed to its low-level format optimi¬ 



Photo 2: Unix 
system honors 
went to FWB's 
hammer300 f 
Optima *s 
Diskovery 325, 
and Storage 
Dimensions ’ 
X/Stor, 


With its massive appetite for storage and 
performance, Unix is a good match for 
SCSI. Its single-rooted file system struc¬ 
ture lets you place new devices anywhere 
you want them. The multitasking nature 
of the operating system also maps well to 
SCSI’s asynchronous nature* 

Our file I/O tests showed off the 
strengths and weaknesses of Unix as re¬ 
lated to the other test environments. The 
DOS and Macintosh numbers for se¬ 
quential read and write, for example, 
seem positively astonishing compared to 
Unix. The only other multitasking envi¬ 
ronment we tested, NetWare 386, shows 
some similarity to Unix’s numbers. On a 
single-tasking machine, it’s acceptable 
to have the system “go away” for up to 
several seconds while disk I/O is being 
done. The amount of data that can be 
written before making the system re¬ 
sponsive again is greater, because the 
user expects the system to freeze up 
briefly. 

When you start multitasking, how¬ 


ever, things get more complicated. Re¬ 
sponsiveness becomes a priority; you 
don’t want your keyboard to lock up 
while the disk is active. Under Unix, as 
with NetWare, more users (or processes) 
pound on the disk than under DOS, and 
the size of the atomic disk operation is 
much smaller. So, while a DOS system 
might be content to go blind for 5 seconds 
while it spews a huge block of data out to 
disk, Unix demands that a device driver 
finish its work in a few milliseconds. 

Developers of Interactive Unix grafted 
device drivers and some specific changes 
onto standard System V Unix to improve 
performance* Interactive Unix’s Fast 
File System (FFS) attempts to optimize 
sequential I/O by dynamically adjusting 
the amount of data read from disk in a 
single operation. It assigns as much I/O 
as possible to dusters of contiguous disk 
blocks. The more sequential your data 
access patterns, the more the file system 
adds to your I/O block size. As you re¬ 
turn to random access, the file system 


zations, which remap the drive geometry 
to one that makes better use of available 
head/cylinder combinations. 

Fujitsu, FWB, Optima, and Western 
Digital drives made up the middle of the 
group, all with respectable times. Fujitsu’s 
M226 ISA and Western Digital’s WD380 
SC should provide a solid basis for an 
OEM system. To its credit, the Western 
Digital drive is much smaller and quieter 
than the Fujitsu drive* As in our other en¬ 
vironments, the Optima and FWB drives 
paralleled each other in speed. 


quickly scales down, limiting the read- 
ahead. 

The other half of Interactive Unix’s 
optimization lies in the High Perfor¬ 
mance Disk Driver* This unified driver 
works from a table that lists the capabili¬ 
ties of supported disk controllers. The 
HPDD tries to squeeze maximum perfor¬ 
mance from each controller. In the case 
of the Adaptec AHA-1542B used in our 
tests, the HPDD takes advantage of the 
controller’s scatter-gather capability. It 
optimizes disk access by collecting dis¬ 
joint requests, sorting them in sector 
order, and getting them on or off the disk 
with a minimum number of seeks. 

Sc at ter-gat her also applies well to 
Unix’s buffering scheme. An application 
rarely writes data directly to a disk. In¬ 
stead, data resides in one of a number of 
kernel buffers. When the number of 
available buffers gets low, or when a pe¬ 
riodic timer expires (whichever comes 
first), the “dirty” buffers are written to 
disk. Each buffer remains as long as pos¬ 
sible until some other process needs to 
write to it. The driver tags each buffer 
with the disk ID and sector number from 
which it was loaded. If a read request 
comes in later for that same sector, the 
buffer supplies the data without requir¬ 
ing a read from the disk. Because each 
buffer is tagged with a sector number, 
buffers can readily be grouped and 
sorted. Interactive Unix enhanced this 
standard Unix mechanism by combining 
contiguous buffers into one to increase 
the amount of data that can be written in 
one operation. 

Last on the list of technical consider¬ 
ations is the concept of asynchronicity. 
SCSI drives are intelligent, each one pos¬ 
sessing its own built-in controller and, 
optionally, cache, and they can perform 
certain operations asynchronously. Most 
notably, seeking can take place on sev¬ 
eral drives simultaneously. The SCSI 
host adapter sends the seek commands to 
the drives and doesn’t bother to wait for 
the drive to say, “I’m there.” Instead, it 
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MULTIPLATFORM PERFORMANCE 


Low-level Index 


(a) DOS 

Micropolis 1684 
MicroNet Micro/Stack 
Optima Diskovery 325 
Fujitsu M226 ISA 
FWB hammer3G0 
Western Digital WD380 SC 
CMS Prevail 325 
Core SLAN 310 
N/Hance HCS3Q0E 
Priam ED 330 SC 
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1b) Unix 

FWS hammerSOO 
Optima Diskovery 325 
Storage Dimensions X/Stor 
Micro Wet Micro/Stack 
Micropolis 1684 
Fujitsu M226 ISA 
Western Digital WD380 SC 
Core SLAN 310 
Priam ED 330 SC 
N/Hanee HCS3O0E 
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(c) NetWare 386 

Optima Diskovery 325 
FWB hammer3Q0 
MicroNet Micro/Stack 
Western Digital WD380 SC 
Fujitsu M226 ISA 
CMS Prevail 325 
Micropolis 1684 
Priam ED 330 SC 
Core SLAW 310 
N/Hance HCS300E 
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(d) Macintosh 

Micropolis 1684 
Western Digital WD380 SC 
Storage Dimensions MacinStor 
FWB hammer30Q 
Optima Diskovery325 
La Cie ZPF300 
Rodime Cobra 330e 
MicroNet Micro/Stack 
SuperMac DataFrame 
Fujitsu M226 ISA 
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« Worse Better ► 



um 


Sequential read 


Sequential write 


Random read/write 


□ 


Tree copy 


Figure 1: The tree-copy test measures how well a drive copies a large directory structure; sequential tests gauge flat-out read 
and write throughput; and random tests exemplify application performance. (a) Under DOS, the Micropolis 1684 and the 
MicroNet Micro/Stack are notable for their excellent tree-copy and sequential-read throughput, (b) Under Unix t the FWB and 
Optima drives had superior overall results, (c) Although performance differences under NetWare 386 were less dramatic than 
those under DOS or Unix, drives from FWB T Optima, and MicroNet stood out again, (d) On the Macintosh, drive performance 
clustered quite tightly, although drives from Storage Dimensions and Micropolis turned in the best results overall Longer bars 
indicate better performance. 
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“Without a doubt, the Tangent is the overall price/ 




Fastest SuperVGA 
adaptor in the industry 

1024 x 768 VGA monitor 

80 MB (19ms), w/cache 

1.2 MB or 1.44 MB Teac 

1 parallel 6? 2 serial ports; 
Enhanced 101 keyboard 


performance winner of the group, and perhaps even 



386 SVGA Systems 
(2MB, 42MB HD): 

80386SX, 20 MHz $1995 

80386,25 MHz $2295 

80386,33 MHz $2995 

w/cache 


of486 systems in general! 5 (Personal Workstation, 
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toll free technical support hotline. Call today, for this 

and other Tangent review reprints, and for a quote BTA\fiK!VT 
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moves on to the next request. The advan¬ 
tages of asynchronicity are not seen in 
single-drive configurations, such as 
those that appear in these tests. The real 
gains become apparent when you use ad¬ 
vanced configurations such as striping , 
in which multiple disk drives are treated 
as one. 

Unix Picks 

The preceding information is meant to 
help you draw your own conclusions 
from the table, but we have our own fa¬ 
vorites—some obvious, others less so. 

The drives that fell in the “obvious 
choice" category surprised us. They 
were the ones that had it all: small size, 
external case and power supply, and 
near-silent operation. We didn't expect 
these tiny drives to be the top perform¬ 
ers, but FWB's hammer300 and Opti¬ 
ma's Diskovery 325 were clear winners 
in overall speed. We were also pleased 
with MicroNet'$ Micro/Stack, another 
small, silent drive. You have to pay for 
the convenience that reduced size 
brings—these drives are quite expensive 
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for the storage they offer. The FWB 
drive holds a slight edge over the other 
smalt external drives in both price and 
performance, earning the nod for best in 
its class. 

Heading up the big-drive category is 
the Storage Dimensions X/Stor system. 
This is actually up to four drives in a sin¬ 
gle case that can place over a gigabyte of 
storage at your system's disposal. The 
company has managed to construct a 
case that takes up barely more room than 
the drives themselves, and it is attractive 
enough that you won't be ashamed to 
have it seen on your desk. 

The rest of the pack included a smat¬ 
tering of internal and external drives. Of 
these, the Micropolis half-height inter¬ 
nal drive seemed to have the best overall 
showing. The only factors that would 
bring us to a heavy full-height drive 
would be performance and price, and the 
Micropolis 1684 makes both these argu¬ 
ments moot. At a suggested list price of 
$1995 for the bare drive, it’s a good 
starting point for building a system. 
Western Digital’s WD380 SC also per- 
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Photo3:^mcw£ 
Net Ware 386 
drives, the FWB 
hammer300 t 
Optima Diskovery 
325, and 
MicroNet 
Micro/Stack 
404/LAN were 
outstanding. 


Only CMS, MicroNet, and Optima were 
offering NetWare 386 drivers for their 
drives by the time we went to press. We 
tested the other drives under NetWare 
386 using the Adaptec Host Adapter and 
its supplied driver. 

Installing these drives was easy, but 
that was due more to NetWare 386 itself 
than to any innovation on the part of the 
drive vendors. Once we cabled the drive 
to the host adapter, we just ran Novell's 
Server program and loaded the host 


adapter's driver, which each manufac¬ 
turer supplies as an NLM (NetWare 
Loadable Module). A few floppy disk 
swaps are all that is required to install 
the remaining NetWare utilities onto the 
hard disk drive. 

We didn't test these drives under Ad¬ 
vanced NetWare, but you can expect a 
much more involved installation process 
with Advanced NetWare than with Net¬ 
Ware 386. The most time-consuming 
part of a NetWare installation often is 


formed quite well. 

The Fujitsu full-height internal drive 
is this roundup's enigma: Its perfor¬ 
mance pushed it out of the top five, but it 
still managed to skunk the others in only 
the tree-copy test. This may be thanks to 
the drive’s fast seek time, and the tree- 
copy test does a blessed lot of seeking. 
The drive's noise level was the worst of 
all the drives we tested, producing loud 
snaps during seeks and emitting an an¬ 
noying whine during normal operation. 
Unless you plan to drop it in acoustic 
foam or in another room, save your ears 
the torment of the Fujitsu drive. 

Another disappointment was the CMS 
Prevail 325 drive. Prevail it didn't, be¬ 
cause, of all the drives in the test, the 
Prevail was the only one that wouldn't 
work with Unix. The very same drive 
and controller worked perfectly with 
DOS and NetWare, but when we attempt¬ 
ed to install the drive under Unix, even 
the simple reading of the drive's geome¬ 
try failed. We notified CMS of the prob¬ 
lem, but the company was unable to pro¬ 
vide a solution. 


running Novell's COMPSURF utility, 
which does a very detailed surface analy¬ 
sis to mark out defects. Some of the 
drives, including the ones from CMS and 
MicroNet, were “NetWare Ready" and 
didn't require COMPSURFing for any 
NetWare installation. NetWare Ready, a 
Novell certification, also indicates that 
some NetWare configuration informa¬ 
tion is already present on the disk; Ad¬ 
vanced NetWare versions 2.15 and high¬ 
er can read drive information directly off 
the disk and do not require additional 
drivers. 

Each of these drive/host-adapter com¬ 
binations supports NetWare's disk-mir¬ 
roring capability, which reserves one 
disk as a copy of another to guarantee 
data integrity. 

NetWare 386 and Unix have some sim¬ 
ilarities when it comes to managing disk 
drives. NetWare 386 keeps caching buf¬ 
fers for both files and directories, cach¬ 
ing both reads and writes. NetWare and 
these host adapters also support SCSI 
disconnect, which provides performance 
gains in multiple drive configurations by 
allowing a controller to move on to other 
tasks while one drive is finding its data. 

Some performance features, however, 
are unique to NetWare 386. The operat¬ 
ing system makes a number of dynamic 
optimizations to crank up disk perfor¬ 
mance. NetWare dynamically allocates 
memory for directory cache buffers to 
tune them to the pattern of actual disk 
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The argument 
for buying our new 
laser fine printer 
is full of holes. 


i Consider 
the facts 
and you’ll 
agree. The 
Laserfold is the logical conclusion for 
departmental computing environments. 
Particularly where high-speed printing of 
high-quality text is an everyday requirement. 

That’s because the Laserfold ends the trade¬ 
offs between high-speed line printers and 
high-end page printers. It simply gives you 
the best of both... at a lower cost than either. 

It combines laser-quality character resolu¬ 
tion, a fast 16-pages-per-minute output, 


extremely quiet operation 
and desktop size. 

So when you’re printing 
high-quality text on fanfold 
paper for business, technical or accounting 
applications, there’s «- - 

simply no argument 
against choosing the 
Laserfold. 
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PROMISE? 

PROMISE! 

We don't PROMISE 
anything unless we can 
keep our PROMISE! 

Our CACHING DISK 
CONTROLLERS promise Hard 
Disk Access in no time fiat. 

• Pay only 5% more. Gain 
300% more performance! 

• 512K-4MB cache on¬ 
board, expandable 
to 16 MB 

• 0.5ms data access time 

• Available for MFM, IDE, & 

ESDI Hard Drives 

Limited time only $199.00 

Special Offer for MFM Caching 
Disk Controllers with Zero K. 
Add $50.00 for 512K. 

Regular List Price: $395.00 
(with 51210 

Upgrade your existing PC/AT 
system now! 
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usage. It also indexes files with many 
FAT entries, to speed random accesses. 
And NetWare handles elevator seeks, a 
technique that queues disk requests so 
that sector requests seen by the disk in¬ 
volve as few seeks as possible. 

All this optimization in the operating 
system conspires to make performance 
quite similar from drive to drive. As the 
figures show, performance differences 
among drives under NetWare were not 
nearly as dramatic as those shown under 
DOS. Optima’s Diskovery 325, FWB’s 
hammer300, and Micro Net’s Micro/ 
Stack finished in a virtual dead heat 
when you consider both tree-copy and 
file read/write performance. Both the 
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Diskovery 325 and hammer3GQ drives 
had shown good speed in our other envi¬ 
ronments, so it was no surprise that they 
did very well on the tree-copy test. 

The Micro/Stack drive’s optimiza¬ 
tions, which made the drive a leader in 
the DOS benchmarks, apparently helped 
here, as well; it finished head and shoul¬ 
ders above the rest on sequential reads. 
MicroNet claims that the optimizations 
are specifically designed for better per¬ 
formance with the small block sizes used 
by NetWare. 

The CMS Prevail 325, Western Digi¬ 
tal WD380 SC, and Fujitsu M226 ISA 
scored quite well—only slightly behind 
the top three finishers. 



Photo 4: The La 
Cie ZPF 300 
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shined for its 
economy, while 
the Micropolis 
1684 and the FWB 
hammer300 
turned in superior 
performance 
among Macintosh 
drives . 


Utility software played a key role in our 
evaluation of Macintosh drives. Al¬ 
though disk drives for other environ¬ 
ments neither require nor supply util¬ 
ities, drives on the Mac thrive on them. 
Mandatory components of the packages 
were disk formatting and disk partition¬ 
ing utilities. 

Disk formatting readies the hard disk 
surface for accepting data. Unusable sec¬ 
tors are usually located at this stage and 
mapped out. All the packages we tested 
either allowed you to select an interleave 
factor or picked one for you, based on the 
speed of the host machine. 

Disk partitioning divides the physical 
disk surface into one or more logical vol¬ 
umes. Many of the manufacturers sug¬ 
gest that, for performance’s sake, you 
limit partitions to around 80 MB. This 
stage also builds the initial directory 
structure (directory B-tree and bit maps) 


for the partition. Most of the systems we 
looked at supported A/UX partitions, as 
well as Mac OS partitions. A few sup¬ 
ported ProDOS. 

Before the Macintosh can access a vol¬ 
ume (i.e., make it appear on the Desk¬ 
top), you must mount the partition asso¬ 
ciated with that volume. Partitions on a 
Macintosh drive can be tagged to mount 
either at start-up time, called automount¬ 
ing, or in response to an explicit mount 
request. All the utility packages that we 
examined handled automounting. Addi¬ 
tionally, all the packages allowed us to 
lock individual partitions; locked parti¬ 
tions are read-only, which offers some 
virus protection for sensitive applica¬ 
tions. Finally, nearly every package pro¬ 
vided some level of password protection. 

Silverlining, the La Cie ZPF 300’s ac¬ 
companying driver software, included an 
autopark feature. It also provided a disk 
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Introducing the Talco Infinity Desktop Computer. 
The Smallest 386SX Desktop. 


If you're sizing up desktop computers, you’ll 
immediately see the advantage of the halco Infinity" 
Desktop. It gives you 386"SX power and perform- 
ance wi thout dominating your deskspace. 

Half the size of a standard PC, the Infinity Desktop 
has everything you need on-board: Peripheral 
interfaces like disk controllers. Memory expansion. 
Communication ports. And VGA* level graphics up 
to 1024 x 768 resolution. Plus, two AT-compatible, 
16-bit expansion slots. 

It runs DOS" 4.0, UNIX: OS/2™ and Microsoft* 



Windows 3.0. What’s more, you can choose from 
four configurations, including a diskless network node 
and a full-featured model with 1.44MB floppy and 
the option of 40,100 or 200 MB hard drive. 

The only thing we left out is the noise. The Infinity 
Desktop runs so quietly; you’ll hardly know it’s on. 
Whether you work in close quarters or spacious sur¬ 
roundings the falco Infinity Desktop covers all your 
needs. Without covering your desk. And that’s about 
the size of it To get one for your desk, call us today 
1-800-FALC04U 
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A HARD DRIVE IS A 
TERRIBLE THING 
TO WASTE. 

For only $6 per hour, you can download onto your hard 
disk from DELPHI’S library of over 10,000 programs. Join 
now for $9.95 and your first hour is free. There is no sur¬ 
charge for downloading at 2400 baud and no premium for dial¬ 
ing locally via Tymnet. If you have a really large disk, choose 
the 20/20 Advantage Plan and enjoy 20 hours for $20. 

To join, with your computer and modem: 

• Dial 1-800-365-4636 

• At Username: type JOINDELPHI 

• At Password: type BYTE 

DELPHI 

POPULATING HARD DRIVES SINCE 1982 

800 - 544-4005 • 617 - 491-3393 
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Lahey Personal Fortran 77 


The compiler of choice among reviewers and New \fersion 3.0: Full ANSI 77, Debugger 
professionals. Includes a Debugger, Editor, Editor, Linker, Library Manager, Microsoft 
Profiler, Linker, Make Utility, Weitek and 386 and Borland C interfaces, 400 page Manual, 
Real-Mode Support, Graphics. $595 Unbeatable Price, $99 



Contact us to discuss our products and your needs. { 000 } 540-4770 
Lahey Computer Systems, Inc. RO. Box 6091, Incline Village, NV 69450 
Tel: (702) 831-2500 FAX: (702) 831-6123 Tlx: 9102401256 
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optimizing (i,e. t defragmenting) capa¬ 
bility. Unleashing the optimizer on a vol¬ 
ume shows you a percentage figure that 
indicates that volume's level of fragmen¬ 
tation, as well as how many bytes the op¬ 
timizer will have to move around on the 
drive to dean things up. 

The Rodime Cobra 330e's utility soft¬ 
ware included FastBack II backup soft¬ 
ware (from Fifth Generation Systems). 
Although you can assign passwords to 
partitions on the Rodime drive, you can't 
pas sword-protect a boot partition. This 
was mildly annoying, but it’s critical if 
you don't want anyone to get into your 
machine. 

The software with SuperMac's Data- 
Frame is as extensive. You select the size 
of a disk's partitions using a unique, 
movable pie chart. Once you've built 
your partitions, not only can you attach 
individual passwords, but you can select 
partitions to be automatically encrypted 
using the data encryption standard. The 
encryption occurs transparently, which 
means that once you've turned the en¬ 
cryption on, you don't have to do any¬ 
thing additional—all your software will 
work as it normally does. If someone 
else swipes your drive, all he or she will 
see are piles of encrypted data. This pro¬ 
tection, however, comes at the expense of 
speed. With DES activated on a parti¬ 
tion, the file I/O tests that we ran yielded 
a sequential read throughput of about 
28,000 bytes per second and a sequential 
write throughput of about 27,000 bytes 
per second. Compare this to the over 1 
million bytes per second that we ob¬ 
tained on reads without DES, 

FWB’s hammer300 arrived with an 
impressive array of software: each pro¬ 
gram accompanied by a small manual. 
Not only can you password-protect and 
encrypt partitions on the fly, but FWB’s 
Hard Disk Deadbolt software Jets you 
perform after-the-fact encryption using 
the DES algorithm, as well as a faster 
proprietary encryption scheme called 
Quickbolt. Deadbolt also includes Black¬ 
out, a software utility that lets you tem¬ 
porarily lock your Mac for short trips 
away from your desk. You activate Black¬ 
out and enter a password, and your Mac 
is frozen until someone reenters that 
password. (And Blackout is intelligent 
about how it “freezes” your machine- 
background tasks can continue to run.) 

Optima's software, which is called 
DiskMount, handles the essentials: for¬ 
matting, partitioning, and attaching 
passwords to partitions. The password 
control can mount access to a partition, 
and ;ou can specify that a partition re¬ 
main locked until the proper password is 
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"THe Only Way Competitive Drives 
Can Go Faster Than 9m& 


With effective access times as low as 9ms, the Plus Impulse? AT* Series, hard disks don’t need rockets 
to fly They’re the perfect match for today's disk-intensive applications. 

Impulse isn’t only fast, it’s affordable. Compare it to any other disk drive in its class and you’ll see how 
competitively priced it is. 

Impulse isn’t only fast and affordable, it’s compatible with all leading 286/386 PCs. And it’s available 
now. In 40,80,105,120,170 and 210 megabytes (330 and 425MB shipping soon). With integrated 
IDE-AT or SCSI controllers. 

Get in touch with your Impulse reseller today For more 
information, call 800-624-5545 in the U.S. and Canada. 

Leave the rockets to them. And the flying to Plus. rlllS '^jj* 
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The Fuzzy Side of SCSI 


C ommunication between the SCSI 
bus and a disk drive or other device 
has two segments: computer to host- 
SCSI controller and host-SCSI control¬ 
ler to SCSI device. 

The SCSI protocol makes the second 
step efficient and relatively painless, 
because every device speaks the same 
language, and switching in units from 
different vendors (ideally) presents no 
problems. 

But computer to host-SCSI controller 
communication is a different story. 
Each host adapter vendor for the PC 
XT/AT family of machines shows a dif¬ 
ferent interface to software running on 
the host machine. On SCSI-equipped 
Macs, the built-in SCSI chip means that 
there is only one way to talk to SCSI de¬ 
vices, but the programming method is 
radically different from anything seen 
on the PC. 

Common Access Method promises to 
straighten out this uncivilized side of 
SCSI communication, at least for the 
PC. But the CAM committee hasn't yet 
hammered out a final standard. The 
standard that the CAM committee 
adopts may also make it possible for 
drivers for more exotic devices such as 
CD-ROMs, tape drives, and scanners to 
share the same host adapters through a 
common interface. 

The BYTE Lab has been working on 
SCSI testing software designed for the 
Macintosh SCSI chip and three popular 
PC-host adapters: the Western Digital 
WD7000-ASC, the Adaptec AHA- 
1542B, and the Future Domain TMC- 
885. None of these devices makes writ¬ 
ing software a terrible chore. But as far 
as we’re concerned, writing for three 
interfaces is writing for two interfaces 
too many, which leaves us hoping for a 
well-defined CAM in the near future. 
Western Digital's family of host 
adapters relies on the Standard Device 
Level Protocol interface developed by 


Columbia Data Products. SDLP defines 
commands for reading, writing, infor¬ 
mation gathering, and other tasks. 

Under MS-DOS* software has access 
to SDLP through a software interrupt, 
INT 11 hexadecimal, which the adapt¬ 
er's ROM steals from the equipment de¬ 
termination routine in the machine's 
BIOS. To send a SCSI command, the 
calling software simply fills registers 
with appropriate values and fires off the 
interrupt, OS/2 and Unix applications 
access similar commands through 
iocti calls to the SDLP kernel device 
driver, which in turn talks to the host 
adapter hardware through an adapter- 
specific device driver. 

The Advanced SCSI Programming 
Interface provides Adaptec's host 
adapters with a common software inter¬ 
face for device drivers and applications. 
DOS, OS/2, and NetWare applications 
talk to the ASPI driver by pushing the 
address of a command block onto the 
stack and then issuing a call to the 
driver. The process differs between the 
operating systems only in the way in 
which the calling software determines 
the ASPI entry point. ASPI supports a 
number of information request calls and 
standard SCSI I/O commands. 

Future Domain provides developers 
with an OEM kit to ease the process of 
writing software that supports Future 
Domain host adapters. The kit consists 
of object modules that developers can 
link into their own code. We also found 
it relatively easy to write directly to the 
card's TMC-950 SCSI controller chip, a 
memory-mapped device for which Fu¬ 
ture Domain provides documentation. 

On the Mac, you can take comfort in 
there being only one programming in¬ 
terface to SCSI: the Mac's SCSI man¬ 
ager. Unless you're trying to do some 
real low-level SCSI programming, the 
SCSI manager provides all the functions 
that you need. The SCSI manager sup¬ 


ports bus arbitration, device selection, 
and message transfer. Apple has even 
provided an extremely simple program¬ 
ming language for high-speed buffer 
copies that you can use to control what 
the SCSI manager does with data sent to 
or taken from a target device. (For a de¬ 
tailed description of programming to 
the Mac’s SCSI manager, see “Foreign 
File Systems,” March BYTE.) 

If you are really desperate to go 
straight to the SCSI hardware, you'll 
have to dig up whatever documentation 
you have on the NCR 5380, the SCSI 
controller chip used by Macintoshes 
since the Mac Plus. You'll also want to 
go spelunking into all your fnside Mac¬ 
intosh volumes. There is a variety of 
ways to effect a transfer on the SCSI bus 
using the 5380. You've probably heard 
of “blind” transfers: data exchange on 
the SCSI bus in which the system checks 
only a handshake bit in association with 
the first byte of a packet transfer and 
then sends the rest of the bytes at top 
speed (i.e., without explicitly checking 
handshaking). You may have also heard 
of the 5380’s “pseudo-DMA” mode, in 
which the transfer of bytes to and from 
the chip triggers the handshaking sig¬ 
nals on the SCSI bus. 

As compatible as Macs may seem, the 
sad truth is that even though all Macs 
use the 5380 to control the SCSI bus, the 
5380 is wired differently for different 
Macs. For example, in a Mac Plus, the 
base address of the 5380 is at 58QOQOh; 
it's at 5FF000h on a Mac SB and at 
SGFIQOQOh on the Mac II. Further¬ 
more, the Mac Plus must use software 
handshaking in the pseudo-DMA 
mode, which means that you might run 
into invalid data being transferred if you 
choose to use blind transfers on that 
machine. 

The moral: Unless you’re developing 
your own custom SCSI hardware, stick 
with the SCSI manager. 


given. DiskMounl's disk verification 
performs a nondestructive read test of 
the hard disk surface. You can specify 
that the disk drive's internal error cor¬ 
rection be turned off for the duration of 
the test so that “marginal” blocks (i.e., 
those likely to fail soonest in the future) 
are reported. Once you've collected your 
list of questionable blocks, DiskMount 


lets you map good blocks in the place of 
bad ones. As an extra level of protection, 
the Optima system keeps duplicates of 
the disk's partition information and de¬ 
vice driver. In that way, if either should 
somehow become corrupted, a utility 
program called QoickFix can replace the 
original with the duplicate. 

The installation software on Storage 


Dimensions 1 MacinStor isn't loaded with 
frills, but it has everything you need. 
You can pas sword-protect partitions, 
toggle them as read-only, and even flag a 
partition to use write verification. We 
were also very happy to see lhat the Mac¬ 
inStor disk included a edev (a Control 
Panel device) version of the installation 
software. This allows you access to the 
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...with BayTech’s LaserShare® — 
expansion is made easy! 


LaserShare is an expansion card that allows four users 
to connect simultaneously to one laser printer. Just check 
out our outstanding features: 


✓hP LASERJET III COMPATIBILITY 

Also works with HP LaserJet II, [ID, Canon LPB8II, 
LPB8III, Brother HL8e, and Wang LDP8 laser printers. 


✓256KB, 1MB OR 4MB BUFFER 


✓simple INSTALLATION 


✓available MODELS 

• 4A - 4 parallel ports 

• 4C - 4 serial ports 

• 4E - 2 parallel/2 serial ports 

• 4CB - 4 serial (256KB, Brother) 


Because Resources Should Be Shared. 


✓saves MONEY AND TIME 
✓UNMATCHED PRODUCT SUPPORT 



With several users having access to one laser printer, 
the per-user cost of your laser printer is dramatically reduced. 
And there’s no more waiting for the printer. With LaserShare, 
everyone’s printing needs are accommodated. BayTech’s 
LaserShare — it’s worth checking out! Call now for details! 


Data Communications Products Division 
200 N. 2nd St, PO.Box 387 Bay St. Louis, MS 39520 
Fax 601-467-4551 Phone 601 -467-8231 or toll-free 

800 - 523-2702 

‘AU product or company names are trademarks of their respective holders. 
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PRODUCT FOCUS 


SCSI Drives 


COMPANY INFORMATION 


Adaptec, Inc. 

Future Domain 

(AHA 1542B) 

(TMC-ee5) 

691 South Milpitas Bivd, 

1582 Parkway Loop, Suite A 

Milpitas. CA 95035 

Tustin, CA 92680 

(408) 945-8600 

(714) 259-0400 

Inquiry 1111. 

Inquiry 1116. 

CMS Enhancements 

FWB 

(Prevail 325) 

(hammer3Q0) 

1372 Valencia Ave. 

2040 Polk St, Suite 215 

Tustin.CA 92660 

San Francisco. CA 94109 

{714)259-9555 

(415) 474-8055 

Inquiry 1112. 

Inquiry 1117. 

Core International 

LaCle 

(SLAN310) 

(ZPF 300) 

6500 East Rogers Cir. 

19552 Southwest 90th Court 

Boca Raton, FL 33487 

Tualatin, OR 97062 

(305) 997-6033 

(800) 999-0143 

Inquiry 1113* 

FlexStar 

(503) 692-0771 

Inquiry 1116. 

(3000s) 

MicroNet Technology, Inc. 

2040 Fortune Dr 

(Micro/Stack 404/LAN, 

San Jose. CA 95131 

Micro/Stack MS-404) 

(408) 433-0770 

20 Mason 

Inquiry 1114. 

Irvine, CA 92718 
(714) 837-6033 

Fujitsu America 

{M226 ESA) 

3055 Orchard Dr. 

San Jose, CA 95134 
(408) 432-1300 

Inquiry 1115. 

Inquiry 1119. 


Micropolis Corp. 

Rodlme Systems, Inc. 

(1664) 

(Cobra 330e) 

21211 NordhoffSt 

901 Broken Sound Pkwy., NW 

Chatsworth. CA 91311 

Boca Raton, FL 33487 

(818)709-3300 

(407)994-5585 

Inquiry 1120. 

Inquiry 1124. 

N/Hance Systems, Inc. 

Storage Dimensions 

(HCS300E) 

(MacinStor MAC325-S1, 

908R Providence Hwy. 

X/Stor xsh 1-33051) 

Dedham. MA 02026 

2145 Hamilton Ave. 

(800)289-9676 

San Jose. CA 95125 

(617)461-1970 

(408) 879-0300 

Inquiry 1121* 

Inquiry 1125, 

Optima Technology 

Super Mac Technology 

(Diskovery 325) 

(Data Frame) 

17526 Von Kantian 

485 Potrero Ave, 

Irvine, CA 92714 

Sunnyvale, CA 94086 

(714)476-0515 

(408) 245-2202 

Inquiry 1122. 

Inquiry 1126. 

Priam Systems 

Western Digital 

(ED 330 SC) 

(WD3SQ SC, WD700Q-ASC) 

1140 Ring wood Court 

8105 Irvine Center Dr. 

San Jose, CA 95131 

Irvine, CA 92718 

(408) 954-8680 

(714) 932-5000 

Inquiry 1123, 

inquiry 1127* 


most frequently used functions, such as 
mounting or dismounting a partition 
from the Control Panel. The MicroNet 
installation software builds A/UX as 
well as Macintosh partitions, and it eas¬ 
ily initialized drives. 

MicroNet drivers supported overlap¬ 
ping seeks on multiple disk drive config¬ 
urations. Overlapping seeks logically 
chain two drives together and divide data 
between them. The process makes use of 
the drive's built-in read-ahead cache. 
For example, if software issues a large 
read request on a file (e.g., a multimega- 
byte image file), the first piece of the file 
comes from drive A, the second from 
drive B. MicroNef s engineers point out 
that even write accesses benefit from 
overlapped seeks: Since each drive fills 
up half as fast as it ordinarily would, seek 
distances are reduced* 

It s not easy to pick the best Macintosh 
drive. In general, a winner in one test 
turned in a mediocre performance in 
other tests. Based on performance alone, 
we chose the Micropolis 1684 as the top 
drive because of its write throughput 
numbers (see figure 1)* It scored the 
highest marks in both our sequential- 
and random-write throughput tests. (Be¬ 


cause this was an OEM drive, we needed 
compatible driver software; we used La 
Cie’s Silverlining in our tests*) 

However, when we considered more 
than just raw speed, we gave top honors 
to the FWB hammer3GG. Although not a 
speed demon, it ranked in the top half of 
most tests. The amount of support soft¬ 
ware that came with the drive swayed our 
vote. 

Finally, if you're cost-conscious and 
find yourself reeling from high prices, 
consider the La Cie ZPF 300 drive. It 
scored near the middle in most tests, and 
its Silverlining software, while not re¬ 
plete with features, is probably all the 
hard disk drive software you’ll ever 
need. However, the drive stands out in 
price; It’s $700 to $2500 less than other 
Mac drives. 

And the Winner Is, .. 

Picking an overall high-capacity hard 
disk drive winner depends, as always, on 
your individual application and environ¬ 
ment. The FWB and Optima drives 
proved to be very solid. Both finished at 
or near the top for all four operating sys¬ 
tems. Although it is slickly packaged and 
well documented, the Optima Diskovery 


325 is too expensive for our tastes; we 
like the FWB hammer3GQ for both its 
price and performance. 

Storage Dimensions’ offerings turned 
out to be excellent performers, as well. 
Both the X/Stor and the MacinStor 
scored very well on their respective Unix 
and Macintosh platforms, and both carry 
prices lower than drives of similar per¬ 
formance and capacity. 

if your platform is DOS or NetWare, 
we suggest MicroNet’s Micro/Stack 
404/LAN. At 423 MB and with excellent 
benchmark numbers, the $4495 Micro/ 
Stack may be worth the little larger up¬ 
front investment. 

All the OEM drives had acceptable 
speed, but the Micropolis 1684 distin¬ 
guished itself. Each drive had above- 
average mean-time-between-failure rat¬ 
ings, and the speedy Western Digital 
WD380 SC, at 3Vz inches, fits in where 
others can’t, ■ 


Steve Apiki and Stan Wswla are BYTE Lab 
testing editors/engineers. Rick Grehan is 
the BYTE Lab technical director, and 
Tom Yager is a BYTE Lab technical editor. 
They can be reached on BIX as “apiki, " 
“ stan , " “rick_g, ” and ,4 tyager. ” 
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enough to fit any budget 


For complete data protection, our PC Might UPS says it all! 


Now you can provide all the protection you 
will ever need for your valuable data with a PC 
Might UPS from UPSONIC. Designed to be 
unseen, unheard, but always on the job, the 
PC Might will protect your individual 
computers or network from blackouts, 
brownouts, spikes and surges. UPSONIC is 
one of the industry’s largest, most successful 
manufacturers with over 280,000 units 
installed world-wide. Our products are 
time-tested and reliable and come with a 
complete one-year warranty. 


The complete line of PC Might UPS 
products—the PC Might 25, 35 and 55— 
ensures you can have the ideal solution to any 
protection need, whether it’s a popular 
stand-alone micro, a file server or a network 
node, just connect a PC Might and forget 
about it. You and your data are completely 
protected! 

To order or for more 
information, call and 
ask for Operator 42. 


UPSONIC 


1-800-UPS0NIC 

UPSONIC, One Park Plaza, Suite 600, Irvine, CA 92714 

FAX 714-852-4480 
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Reviews 


SYSTEM 


W ith all the coverage that the Ex¬ 
tended Industry Standard Archi¬ 
tecture (EISA) and Micro Chan¬ 
nel architecture buses get, it's easy to 
believe that you need one of these new 
bus architectures to get great perfor¬ 
mance, Not necessarily. The three ma¬ 
chines in this review—AST’s Premium 
486/33, Club American's Hawk III, and 
Everex's Step 486/33—combine a 33- 
MHz i486 with the standard AT bus, and 
the result in each case is a screamer. 
These three machines also have a lot in 
common besides the AT bus and the 33- 
MHz i486 CPU. All contain a socket for 
a Weitek WTL4167 math coprocessor, 
a 5U-inch 1.2-megabyte floppy disk 
drive, two serial ports, a parallel port, a 
■101-key keyboard, a 16-bit VGA card 
with 256K bytes of RAM, and a 14-inch 
color monitor. The main differences in 
the configurations that we tested were 
the size of the hard disk drive and the 
amount of RAM and external cache 
memory that each offered. 

The Premium 486/33 had a VA -inch 
110-MB Imprimis Intelligent Drive 
Electronics (IDE) hard disk drive with a 
16-millisecond average access time, 4 
MB of system RAM, and no external 
CPU cache. The Hawk III had a 514-inch 
158-MB Maxtor ESDI hard disk drive 
with a 16-ms average access time, 8 MB 
of RAM, and 256K bytes of external 
cache memory. The Step 486/33 had the 
greatest disk capacity of the group, with 
a 514-inch, 33Q-MB, 14 l /£-ms Seagate 
ESDI hard disk drive, as well as 8 MB of 
RAM and a 128K-byte external proces¬ 
sor cache. The Step 486/33 and the Hawk 
III also had multifrequency monitors, 
rather than the standard VGA monitor 


Mark L. Van Name and BUI Catchings 


that was included with the Premium 
486/33, 

Because the configurations of these 
machines are so similar, it can be diffi¬ 
cult to choose among them. The key is to 
focus on three major criteria: price, per¬ 
formance, and reliability. 

Wide Price Spread 

None of these systems is cheap, but you 
can't expect bargain-basement prices for 
top performers. To make a reasonable 
price comparison, we priced each system 
with a color VGA board and monitor, a 
150-MB hard disk drive (or one as close 
to that size as possible), and 4 MB of 
RAM, In that configuration, the Everex 
Step 486/33 with a 160-MB drive is the 
most expensive of the group, with a list 
price of $11,899. A comparable AST 
Premium 486/33 with a 110-MB drive 
costs $10,619, which is roughly 10 per¬ 
cent less. 

If price is your only consideration, 
however, you can read this paragraph 
and skip the rest of the review. The Hawk 
III in our comparison configuration costs 
only $6989, and that’s with a 158-MB 
drive. The others just can’t compete with 
the Hawk Ill's rock-bottom mail-order 
price, even considering typical dealer 
discounts for the Premium 486/33 and 
Step 486/33. 

AST's Premium systems have one un¬ 
usual advantage over the others: You can 
start with a slower CPU and later up¬ 
grade to the 33-MHz i486, or whatever 
chip is the fastest Intel CPU at the time. 
Still, the price difference between the 
AST Premium 486/33 and the Club 
American Hawk III is too much to pay 
just for the upgrade privilege. 


Fast, But Not the Fastest 

Price comparisons are fair only when the 
systems involved perform at about the 
same level. As the graph shows, these 
three systems definitely make price com¬ 
parisons reasonable, because they pro¬ 
duce very similar results on the BYTE 
benchmarks. On the overall DOS appli¬ 
cation index, the fastest machine of the 
bunch, the AST Premium 486/33, is less 
than 10 percent faster than the slowest, 
the Hawk III—there's not a dog in the 
group. 

Still, none of them even comes dose to 
the 65.2 application index of the Tangent 
Model 425 EISA bus machine that we re¬ 
viewed last month—and the Tangent uses 
only a 25-MHz i486 CPU! To resolve 
this discrepancy, here's a closer look at 
the benchmark results. 

On the CPU front, the Step 486/33, 
with a score of 9.0, is the dear winner. 
Its score is over 20 percent better than the 
7,4 of the Hawk III and the 7.2 of the 
Premium 486/33. The Step 486/33 gets 
Its strong CPU score primarily from 
Everex's Advanced Memory Manage¬ 
ment Architecture cache controller, 
which manages the system’s external 
128K-byte, 20-nanosecond static RAM 
(SRAM) cache. 

By forgoing an external cache and re¬ 
lying solely on the i486's internal cache, 
the Premium 486/33 turned in the lowest 
CPU performance of the group. The 
Hawk III, like the Everex system, has an 
external cache. In fact, its 256K-byte 
cache of 20-ns SRAM is twice the size of 
the Step 486/33's. Because the Hawk 
Ill's larger cache didn’t give it the CPU 
performance crown, we can only con¬ 
clude that Everex's AMMA cache con¬ 
troller must be better than the Hawk Ill's 
cache manager. 

CPU speed isn't the entire story, how¬ 
ever, because all three machines beat the 
Tangent’s 6.6 CPU score, and yet lost to 
the Tangent by a substantial margin in 
overall application-level performance. 
The answer, not surprisingly, lies pri- 
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The Everex Step 486/33 
(top), AST's Premium 485 
(center), and the Club 
American Hawk III (bottom) 
put i486power on an AT 


bus . 


marily in disk performance. 

Ail three systems have less than spec¬ 
tacular disk scores. The slight edge goes 
to the Step 486/33, with a score of 3.2 on 
the low-level disk tests. The Hawk III 
and Premium 486/33 were close behind, 
at 3.0 and 2.3, respectively. 

None, however, has a caching hard 
disk drive controller, and that’s where 
the Tangent machine gets its perfor¬ 
mance. The Tangent's BYTE disk index 
of 10.1 is due, in large part, to its Mylex 
caching disk drive controller, with 4 MB 
of on-board RAM. The lesson is clear: If 
maximum performance is your goal, get 
a caching disk drive controller. 

The Unix benchmark suite produced 
slightly different results. Here the Hawk 
III came out on top, neck and neck with 
the Step 486/33. Lower results in the 
System Loading and Tower of Hanoi 
tests dragged the Premium’s cumulative 
index down to third place. 

The Ratings 

With performance so close, the Hawk 
Ill’s price advantage looks more and 
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REVIEW 


High-Performance 486 ATs 


Premium 486/33 Model 115 

Company 

AST Research, Inc, 

16215 Alton Pkwy, 

Irvine, CA 92713 
(714) 727-4141 

Components (as reviewed) 

Processor: 33-MHz Intel i486; socket for 
33-MHz Weitek WTL4167 math coprocessor 
Memory: 4 MB of SIMM mounted RAM 
Mass storage: 5V4-inch 1.2-MB NEC floppy 
disk drive; 110-MB Imprimis IDE hard disk 
drive 

Display: AST-VGA Pius 16-bit card; AST 
Premium Display/VGA color monitor 
Keyboard: 101-key IBM Enhanced AT 
layout 

I/O interfaces: Two serial ports; one 
parallel port; one 8-bit and six 16-bit AT-bus 
expansion slots 

Price 

$10,619 

Inquiry 1108. 


more important. Still, an inexpensive 
system is almost useless if it's not reli¬ 
able, so we took a close look at each of 
the systems to see how well they're likely 
to hold up. 

All three systems are based on stable 
architectures that their vendors have 
used in previous machines. Nonetheless, 
all three have change wires on the backs 
of their motherboards, with the Step 
486/33's nine wires the worst of the 
bunch. We had no trouble with any of the 
systems, but the motherboards clearly 
could stand one more cleanup iteration. 

All three motherboards also depend 
heavily on discrete logic rather than ap¬ 
plication-specific ICs, which are com¬ 
mon in more mature machines. All three 
boards have the telltale signs of early de¬ 
signs, with over 10G chips on each board 
(many of which are socketed) and almost 
no surface mounting. The vendors had 
no choice—as we've noted before, they 
are ahead of the chip-set makers—but 
486 systems are likely to become cheaper 
and more reliable when i486 support 
chips become commonly available. 

A reliable system not only must stay 
up, it also must be able to run the pro¬ 
grams you expect it to run and work with 
the boards you plan to put into it. These 
three machines did well on the first 
front, running over two dozen test appli¬ 
cations without a hitch. Their hardware 


Hawk III 
Company 

Club American Technologies, Inc. 

3401 West Warren Ave. 

Fremont, GA 94539 
(415) 683-6600 

Components (as reviewed) 

Processor: 33-MHz Intel i486: socket fa 
33-MHz Weitek WTL4167 math coprocessor 
Memory: 8 MB of SIMM-mounted RAM; 
256K bytes of cache RAM 
Mass storage: 5V4-inch 1.2-MB Teac floppy 
disk drive; 158-MB Maxtor BSD! hard disk 
drive; Data Tech 16-brt ESDI hard/floppy 
disk drive controller 

Display: Everex Viewpoint 16-bit VGA card; 
Club multi frequency monitor 
Keyboard: 101-key ISM Enhanced AT 
layout 

I/O interfaces: Two serial ports; one 
parallel port; seven 16-bit AT-bus expansion 
slots 

Price 

$7674 

Inquiry 1109. 


results were almost as good. They had no 
trouble with our test add-in boards, but 
one problem did surface: None of the ma¬ 
chines would work with our Xircom 
Pocket Ethernet Adapter. A Xircom 
spokesperson claimed that 33-MHz 486 
systems are sometimes too fast for the 
Pocket Ethernet Adapter's control logic. 
Xircom fans can relax, though; Xircom 
is preparing a patch that should be avail¬ 
able before this review sees print. Still, 
this problem serves to indicate the un¬ 
usual difficulties that sometimes lurk in 
leading-edge systems. 

Another aspect of reliability that you 
must consider is what to do when some¬ 
thing goes wrong with the system. All 
three vendors offer the same basic solu¬ 
tion to this problem: a one-year parts- 
and-labor warranty that requires you to 
ship the broken system or part to the ven¬ 
dor for repair. Service for the Premium 
486/33 is also typically available from 
the nearest AST dealer. 

Everex is the only one of these vendors 
that gives you the choice of on-site ser¬ 
vice as well. We've heard some computer 
vendors gripe about the quality of the on¬ 
site service from national third-party 
service firms, but we still think that sys¬ 
tems as powerful as these three should 
come with on-site service. 

The final reliability concern that any 
buyer—but particularly those in large or 


Step 486/33 

Company 

Everex Systems, Inc, 

48431 Milmont Dr. 

Fremont, CA 94538 
(800) 356-4283 

Components (as reviewed) 

Processor: 33-MHz Intel i486; socket for 
33-MHz Weitek WTL4167 math coprocessor 
Memory: 8 MB of SIMM-mounted RAM; 

128K bytes of cache RAM 
Mass storage; 5 Winch 1.2-MB Teac floppy 
disk drive; 330-MB Seagate ESDI hard disk 
drive; Everex 16-bit ESDI hard/floppy disk 
drive controller 

Display: Everex Viewpoint 16-bit VGA card; 
Everex multifrequency monitor 
Keyboard: 101-key modified IBM 
Enhanced AT layout 
I/O interfaces: Two serial ports; one 
parallel pat; one 8-bit and six 16-bit AT-bus 
expansion slots 

Price 

$13,499 

Inquiry 1110. 


ganizations—must consider is the reli¬ 
ability of the vendor itself. The best ser¬ 
vice contract in the world is no good if 
the vendor offering it will be gone tomor¬ 
row. Fortunately, even Club American, 
the smallest vendor of the three, has sold 
over 200,000 systems and has annual 
sales of over $250 million. No computer 
company is ever entirely safe, but these 
firms seem to have the critical mass nec¬ 
essary to stay in business long enough to 
fix any problems that you're likely to 
encounter. 

Extra Points 

One kind of problem that can occur even 
in perfectly functioning systems is lack 
of room to grow. You never know when 
you'll need more disk storage space, ex¬ 
pansion slots, or memory. 

All three systems have reasonable disk 
expansion space, but here again, the 
Hawk III is the clear winner. Its floor 
standing tower case is cavernous, with 
one full-height and five half-height 5 { A- 
inch bays in front. If that's not enough, 
there's room for another full-height 5 U- 
inch drive on an arm that swings out be¬ 
hind the other drive bays. 

The other two systems, by contrast, 
are more traditional desktop units. Each 
has five half-height 5f4-inch bays. With 
one of those bays dedicated to the f loppy 
disk drive, each system can hold only two 
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AST Premium 486/33 
Everex Step 486/33 
Club American Hawk III 

IBM PC AT 


◄ Worse 


DOS BENCHMARKS 


APPLICATION-LEVEL PERFORMANCE 


AST Premium 486/33 
Everex Step 486/33 
Club American Hawk III 

IBM PC AT 
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CONVENTIONAL BENCHMARKS 


LINPACK 

(single) 

(MFLOPS) 

Dhrystones 

(Dhry./sec.) 

AST Premium 486/33 

0.8947 

25849.4 

Everex Step 486/33 

0.8959 

26912.9 

Club Hawk III 

0.9263 

27472.3 

IBM PC AT 

0.0210 

2317.9 


For application and low-level benchmarks, results are indexed and show relative performance; for each 
individual index, an 8-MHz IBM PC AT running MS-DOS 3 30 - 1. For all benchmarks, higher numbers 
indicate better performance. 

The BYTE low-level benchmark suite identifies performance differences between machines at the hardware 
level, the application benchmarks evaluate real-world performance by running a standard test suite using 
commercially available applications. Application indexes include tests using the following programs: Word 
processing WordPerfect 5.0; Desktop Publishing; Aldus PageMaker 3 0; Database: Borland Paradox 3.0 and 
Ashton Tate dBASE IV; Compilers: Microsoft C 5.1 and Turbo Pascal 5 5; CAD: AutoCAD release 10 and 
Generic CADD level 31.1.5; Sdentific/Englneenng: Stata release 2. MathCAD 2 5. and PC-Matlab 3 5f; and 
Spreadsheet: Lotus 1-2-3 release 3.0 and Microsoft Excel 2.1 

The BYTE Lab introduced version 2.0 of the DOS benchmarks in the August issue (see "BYTE’s New 
Benchmarks: New Looks. New Numbers ”) Benchmark results for machines reviewed under previous 
versions aren't directly comparable. To obtain a copy of the benchmarks, join the listings area of the 
byte.bmarks conference on BIX or contact BYTE directly. 



Note: The graph above summarizes the results of the Unix benchmarks (version 2 6) All results are indexed to show relative performance; for each test, an Everex Step 366f33 running Xenix 
2.3.1 = 1 The cumulative index is formed by summing the indexed performance results for the tests. Comprehensive results are available by contacting BYTE. 

















































































REVIEW 


Space-Saver 
Keyboard 



S ave an amazing 60% of the desk or counter space now taken by a standard ktyboard 
and enjoy improved functionality at the same time. Actual size is IQ.75" x 6.0" 

(273 x 152mm). The new MICROTYPE keyboard is rapidly gaining acceptance as a truly 
advanced alternative to the original IBM layout for many applications. Reliability of the 
MICROTYPE has been amply proven through extensive use in trading areas of the NYSE, The 
New York and Chicago Mercantile Exchanges as well as in many banks, brokerages, stores and 
at factory work stations. 

Space is saved by compressing rows (not columns) and eliminating wide borders. 
Re-arranging and elevating the auxiliary key clusters also saves space while improving accessi¬ 
bility with reduced eyescan and head movement. Keys have full travel with a light tactually 
responsive touch. All staodard features such as auto-repeat, caps, mm and scroll lock are 
included on the MICROTYPE. 

PC XT/AT, PS/2 IBM and clone compatibility. Available In US and most European language 
versions. Made in USA with 1 year warranty. 

. .. beautifully sensitive and handles both typists with light touch and those who really bang away .. 
COMPUTER BUYERS GUIDE 

.. This could be the perfect layout for an enhanced keyboard that must fit into a small area. . 

COMFUMA0 ____ . / -•/ _ 

Order direct from stock with IS day full return privileges. VISA, MasterCard, Eurocard charges accepted. 

USA 1-80(1 -DATALUX Fa* 703-662-1682 $124.50 + 6.00 s/h Extra charges for PS/2 adapters. 

CANADA 514-694-087(1 Fa* 514-604-0871 $ l89.00Cdn +■ s/h air shipments, OEM and reseller 

EUROPE 44 + 306-76718 ft* 44 + 306-76742 £99.00 + VAT + P&P volume discounts available. 
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When it comes to saving space, there’s no comparison. 



DATALUX corporation 2836 Cessna Drive, winchester, Virginia 22601 


full-height devices. 

The three systems are identical when it 
comes to expansion slots. Each has seven 
AT-bus slots, five of which were open in 
our test units. All three systems put the 
serial and parallel port logic on the 
motherboard. Each used two slots, one of 
which always held the VGA card. The 
Step 486/33 and the Hawk 111 filled the 
second slot with a floppy/ESDI hard disk 
drive controller. The Premium 486/33 
had its floppy/hard disk drive controller 
logic on the motherboard, but its proces¬ 
sor card consumed a slot. 

Memory expansion is the one area in 
which the Hawk III comes up a bit short. 
Its motherboard can hold eight 1-MB sin¬ 
gle in-line memory modules (SIMMs), 
and there is room for eight more on an 
optional memory board ($135 with no 
RAM) that uses a proprietary slot. This 
16-MB limit is more than enough for al¬ 
most any DOS or OS/2 work, but if you 
plan to make the machine a LAN server 
or a multiuser Unix box, you might wish 
for a higher memory ceiling. 

The Premium 486/33 wins the mem¬ 
ory-expansion crown. It uses the same 
processor and memory arrangement as 
the other AST Cupid-32 systems that 
BYTE has reviewed, A processor card 
holds the i486 CPU and four SIMMs of 
either 1 MB or 4 MB each. The Premium 
486/33 also can accommodate up to two 
32-bit memory cards (which cost $500 
each, including 1 MB of RAM), Each 
card can house 16 1-MB SIMMs, for a 
maximum possible memory configura¬ 
tion of 48 MB. 

The Step 486/33 is in the middle of the 
group, with a maximum of 32 MB of 
RAM. A single memory board, which 
goes into a proprietary expansion slot, 
can hold either 16 1-MB SIMMs or eight 
4-MB SIMMs, 

The high performance of these ma¬ 
chines supports a claim that we’ve been 
making for some time: There’s no reason 
to go to an EISA system unless you need a 
specific EISA card. Pm a caching disk 
drive controller in any of these systems, 
and you will have one of the fastest PCs 
available. 

Choosing a single winner in a compar¬ 
ative review is often difficult, but not this 
time. The low price and roomy cabinet of 
Club American’s Hawk III make it the 
clear pick of this bunch, ■ 


Mark L. Van Name and Bill Catchings are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
gt mvanname " and ” wbcS, " respectively. 
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Micro 

Way 


Micro 

Way 


25 MHz 486 Speed 
Your 286A 


oWBJi 

MicroWay manufactures a broad range of products that boost 
the speed and capacity of your current PC/AT. They include 
386 and 386SX accelerators and 486 replacement mother¬ 
boards. We also offer a complete line of Weitek acces¬ 
sories and stock all of the Intel, Weitek and Cyrix 
coprocessors. We created the PC numerics industry in 
1982 and have been developing, selling and supporting 
the best numeric software and hardware ever since. 


f This XT/AT motherboard 
replacement features a 25 
/ MHz 80486, 4167 socket and 
a BURST BUS memory inter¬ 
face. The BURST BUS architec¬ 
ture is ideal for engineering, 
*/' scientific and CAD/CAM applica¬ 
tions. The NDP Fortran-486 driven 
numeric throughput of the 4167 is an 
impressive 13.0 Megawhetstones, which 
is 100 times the throughput of an 80287 
equipped AT! 


This AT accelerator board replaces your 80286 with 
an 80386 clocked at 20 or 25 MHz. It is socketed for 8 
Megabytes of 32 bit RAM, an 80387, Cyrix CX83D87, or 
Weitek 3167 and a 64K SRAM cache. The numeric perfor¬ 
mance of the Number Smasher 386/25 is a strong function of 
your application and the coprocessor you choose. The 25 
MHz NDP Fortran-386 driven Whetstones are 2.1, 3.7 and 5.5 
MegaWhetstones running on the 80387, CX83D87 and 3167. 


Number Smasher 41 
Numeric Performan 


Our MCA Weitek card runs in the IBM Model 
70 and 80. At 20 MHz, its performance is 2 
to 3 times that of an 80387. 


Megawhetstones 

Megawhetscales 


NDP Fortran-486 and C-486 
are globally optimized main¬ 
frame compilers that have 
been fine tuned for the 80486 
and 4167. NDP Fortran-i860 
and C-i860 are available in 
August. 


MicroWay and Number Smasher are registered trademarks of MicroWay. Inc . 80386. 80387 80486 
are trademarks of Intel Corp. Cyrix and CX83D87 are trademarks of Cyrix Corp. Weitek. 3167 and 
4167 are trademarks of Weitek Corp. 


Coming in August: Number Smasher * i860 


Micro 


World Leader in PC Numerics 


Corporate Headquarters. P O Box 79. Kingston. MA 02364 USA t508) 746-7341 
3 2. H ig h SL . Kingston- U pon-Thames. UK. 87-547-5466 USA FAX (508l 746- 4678 
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WE’VE TAKEN THE 
INDUSTRIAL PC 
TO EVERY EXTREME. 



Companies don't make the 
Fortune 100 list by accident. It takes 
hard work and the wise investment 
of capital. Which is why when they 
buy industrial PCs, seven out of every 
ten Fortune 100 companies invest 
in Texas Microsystems. 

UNBEATABLE PERFORMANCE 
IN ANY ENVIRONMENT. 

Most people assume that an 
industrial PC will give the reliability 
needed to run critical applications 
in harsh environments, but the trade 
off can be a lack of performance 
and high cost of entry. With Texas 
Microsystems the reverse is true. 

Benchmark studies show that in 
harsh environments Texas Micro¬ 
systems 25/33 MHz 386 & 25MHz 
486 PCs perform as well as powerful 
desktop PCs do in office environ¬ 
ments. Yet the cost of our systems 
can be a pleasant surprise. 


DESKTOP PERFORMANCE 
UNDER EXTREME CONDITIONS. 



BUILT IN RELIABILITY 
FROM THE BOARD UP. 

We build our systems from 
scratch, and take nothing for granted. 
We've been designing with Intel 
microprocessors since 1974. Design 
and manufacture most of our cards. 
And by using VLSI and PAL tech¬ 
nology reduce component counts by 
60% and drive MTBF numbers up 
to 100,000 hours. 

Texas Microsystems innovations 
include passive backplane architec¬ 
ture to improve component reliability 
and reduce MTTR to less than 10 
minutes. Our 16 point shock¬ 


mounting techniques keep disk 
drives functioning at up to 25G 
velocities. And our 48 hour pre-test 
bum-in at over 130°F guarantees 
reliability. 

NO ONE HAS MORE 
INDUSTRIAL EXPERIENCE. 

We’ve been in business for 16 
years. And you’ll find Texas Micro¬ 
systems operating in harsh environ¬ 
ments at 70 of the Fortune 100 
companies, as well as delivering mis¬ 
sion critical solutions to the US 
Government and Armed Services. 

MORE SYSTEMS 

MEAN MORE OPTIONS. 

Two of our most popular systems 
are shown here. They can be con¬ 
figured with a vast choice of options 


from CPUs, hard disks and drives, 
CMOS RAM, video cards and dis¬ 
plays, and if none of these match 
your requirements we'll custom 
configure and test whatever system 
you need. 

TO US “INDUSTRIAL” IS MORE 
THAN A DESIGN PHILOSOPHY. 

You can buy cheaper industrial 
PCs than ours, but they may be 
camouflaged desktops that do not 
perform in extreme environments. 

At Texas Microsystems, that isn't 
the way we build systems. Industrial 
PCs and Mission Critical Micros" 
are all we make. Repackaging office 
computers is not our business. We 
design and manufacture all our 
products from scratch, we don’t 
adapt the designs of others. And 



















we re always here when you need us. 

NATION-WIDE SERVICE, 
FULL-TIME SUPPORT. 

We believe in offering excep¬ 
tional support, including consul¬ 
tation during system design. After 
sales technical support 12 hours a 
day via an 800 number On-site 
service from General Electric for a 
full year; including free parts and 
labor A 30-day, no-questions-asked, 
money-back guarantee. And a way 
of ordering a Texas Microsystem 
that s most convenient and cost 
effective to you. 

Opposite are two Texas Micro¬ 
systems that offer an unsurpassed 
combination of price/performance. 
Order them direct or ask for a com¬ 
plete literature and information kit 
on all our systems by calling 
1-800-627-8700 now 

TWO EXTREMELY 
UNBEATABLE SYSTEMS. 

Here are two of our top selling 
systems for business environments 
that demand mission critical com¬ 
puting, regardless of operating con¬ 
ditions, Like all our systems they 
enjoy the same engineering pedigree 
that ensures a unique combination 
of performance, reliability and value. 
Which is, after all, what you should 
expect from Americas leading 
industrial micro systems company. 

And to put a little icing on the 
cake, each will include a one year, 
on-site, warranty. 

To order; call the 800 number 
below and one of our representatives 
will discuss your needs with you, give 
you an instant quote on the con¬ 
figuration of your choice. Then the 
system will be built to your o rder; 
tested, and shipped. 

MekiOti Cntical Micros is a trademark ofTexas Microsystems Inc., 
all other trademarks mentioned are registered, trademadtrd or 
scrvicemarited by their respected manufacturers 



TEXAS 

MICRO 

SYSTEMS 

Texas Microsystems, Inc. 

10618 Rockley Rd, Houston,Texas 77099 
Tel: 713-933-8050. Fax: 713-933-1029 


EXCEPT PRICE. 



TEXAS MICROSYSTEM 4108 

MISSION CRITICAL OFFICE PC 
Features 

- Choice of 80286, 80386, 80486 processors. 

* Perfect for data acquisition, communications 
and networking applications, 

* 8 full length ISA slots for industry standard 

- Up to 16MB of RAM on CPU. three half- 
height 5.25 " bays for floppy. 1 hard drives and 
one 3,5" hard drive. 

* Super VGA graphics (1024 x 768 pixels] 

Also supports CGA EGA 

* 1 parallel and 2 serial ports. 

■ 101-key enhanced keyboard with DIN 
connector on rear panel. 

■ 220 watt power supply. 

* One yeat on site warranty included 

Specifications 

* Dimensions. 6.5" x I7"x 16.5” 30 lbs. 

- Power 220 Watt, 110 V 

* Operating environment 

Temperature: Q D C to 55 D C. (32°P to 131 “F) 
Altitude: 15,000 feet equivalent 


System Prices 


Model 

CPU/ 

MHz-RAM 

Storage 

Price 

4216 

286/16-1 

40MB HD, 

1.2 or 1 44 MB 
floppy 

52,900 

4320 

386/20-1 

4OMR HD, 

1,2 or 1.44MB 
floppy 

53,755 

4325 

386/25-1 

104MB HD, 

1.2 or 1,44 MB 
floppy 

54,530 

4333 

386/33-2 

104MB HD, 

1,2 or 1,44 MB 
floppy 

55,135 

4425 

486/25-4 

104MB HD, 

1.2 or 1.44MB 
floppy 

55,995 

’From 52,900. Monitor not included. 


TEXAS MICROSYSTEM 3014 

RUGGEDIZED RACK-MOUNT PC 

Features 

* Choice of 80286, 80386, 80486 processors, 

■ 18“gauge nickel plated, steel chassis. 

* 14 full length ISA slots for industry standard 
cards, 

* Boards bracketed and braced on all four edges, 

* Two 110 CFM fans. 

* Up to 16MB of RAM on CPU, and five half- 

height storage hays for hard drives, floppy 
and/or tape backup. 

* Super VGA graphics (1024 x 768 pixels] 

Also supports CGA, EGA. 

■ 1 parallel and 2 serial ports, 

■ Built in speakei; door lock, power and CPU 
reset switch, 

■ 101-key enhanced keyboard with DIN 
connector on front panel. 

* 225 watt power supply. 

“One yeai; on site warranty' included. 

Specifications 

* Dimensions: 19”x 22,18"x 6,96,” Wt 45 lbs. 

“ Power 95 — 132/180—264 VAC, 47 to 63Hz. 
“ Operating environment. 

Temperature: O^C to 55°C. (32*Fto 13FF) 
Humidity: ~lb 95% at 40 D C ntm- 
condensing 

Altitude: 15,000 feet equivalent 
Vibration: .25G, 5-10QHz operating 

5G P 5-100Hz non-operating 
S hock: 1,0G operating at 10 Msec 
duration 

System Prices 


Model 

CPU/ 

MHz-RAM 

Storage 

Price 

3216 

286/16-1 

40MB HD, 

12 or 1.44 MB 
floppy 

$3,825 

3320 

386/20-1 

40MB HD, 

1,2 or 1.44MB 
floppy 

$4,650 

3325 

386/25-1 

104MB HD, 

1.2 or 1.44MB 
floppy 

$5,430 

3333 

386/33-2 

104MB HD, 

1.2 or 1.44MB 
floppy 

$6,040 

3425 

486/25-4 

104MB HD, 

1.2 or 1.44MB 
floppy 

$6,895 

*From 53,825, Rackmount monitor not included- 


EVEN ORDERING IS EXTREMELY EASY. CALL 

1 - 800 - 627-8700 
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HARDWARE 


REVIEW 

FPU Face-Off 


S ometimes there's no way out. Un¬ 
less you want to fossilize in front 
of your PC waiting for that CAD 
drawing to complete, a math coprocessor 
is your only hope. Not long ago, the only 
choice was to buy an Intel coprocessor. 
No longer. Several coprocessor vendors 
now are trying to fill that empty socket 
next to your 286, 386, or i486. 

Whether you have a 286-, 386-, or 
i486~class machine, you’ve probably got 
at least one application—possibly a criti¬ 
cal one—that could use the kind of speed 
boost that only an FPU can give. CAD 
and other scientific and engineering pro¬ 
grams, spreadsheets, and, to a lesser ex¬ 
tent, some database programs, can bene¬ 
fit from an FPU, 

I looked at a sampling of coprocessors 
for 286-, 386-, and i486-class machines 
that should fit anybody’s needs. The 
80287-class chips include the 80287XL 
from Intel, the 80C287 from Advanced 
Micro Devices (AMD), and the 2C87 
from Integrated Information Technol¬ 
ogy, The 80387-class chips include the 
Intel 80387DX, the Cyrix FastMath 
83D87, the IIT 3C87, and the Weitek 
Abacus 3167, In the i486 arena, I mea¬ 
sured the Weitek Abacus 4167 against 
the i486 CPU’s built-in FPU. I then 
rounded up a group of test machines and 
put the FPUs through a battery of tests 
(see the figure). Before reviewing the 
test results, though, you’ll want to under¬ 
stand how these FPUs work and the fea¬ 
tures that differentiate each chip from its 
competition, 

Intel 

Intel hasn’t been sitting on its laurels; 
while other vendors have been introduc¬ 
ing 80287 and 80387 clones, Intel has 
quietly refined its own FPUs. Its new 
80287XL and 80387DX chips run sub¬ 
stantially faster than the chips the com¬ 
pany shipped just six months ago. 

Intel’s 80287XL, the successor to In¬ 
tel’s 80287, is an 80387 in 80287 cloth¬ 
ing. Though hardware-compatible with 
the 80287, the 80287XL incorporates the 
numerics core of the 80387 coprocessor 
family. This means that you can access 
all the 80387’s advanced instructions. 
However, your applications software 
must be aware of the 80287XL to take ad¬ 
vantage of its added capabilities. But 
from a developer’s standpoint, it’s easy 
to construct a routine that detects the 
presence of an 80387-class coprocessor 


Rick Grehan 


by carrying out a prescribed set of opera¬ 
tions and examining the results. Best of 
all, the 80287XL is a CMOS component. 
It consumes about one-third the current 
of a standard 80287 and is 50 percent 
faster, according to Intel. 

Intel’s 80387 needs no introduction: 
It’s at work in more 386 systems than any 
other coprocessor. The new 80387DX 
chip, introduced earlier this year, takes 
advantage of an improved chip manufac¬ 
turing process that Intel claims provides 
20 percent faster performance than its 
predecessors. The 80387 is a direct de- 
scendent of Intel’s 80287 and 8087 co¬ 
processors. However, the 80387 carries 
an improved instruction set. Some im¬ 
provements are minor, while others are 
an application builder’s dream. In par¬ 
ticular, the 80387 beefs up trigonometric 
functions, which are particularly critical 
to two-dimensional and 3-D CAD 
applications. 

Intel’s 25-MHz i486 processor looks 
much like a 386/80387 combination. In 
the tests I ran, there’s a significant per¬ 
formance hike between the 386/80387 
and the i486, thanks to the integration of 
the coprocessor into the CPU. (For more 
on the i486, see ’’The 80486: A Hard¬ 
ware Perspective," IBM Special Edition , 
Fall 1989.) 

AMD 

At press time, AMD only offered 80287- 
class coprocessors. Its 8GC287 is more or 
less a faithful reproduction of the Intel 
80287. Like Intel’s 80287XL, it has 
CMOS internals, so power consumption 
is less than that of a typical 80287: At 10 
MHz, the AMD 80C287 consumes about 
100 mi lb amperes of current, while a 
stock 80287 takes somewhere in the 
neighborhood of 400 mA. 

The AMD 8GEC287, which I did not 
test for this review, is essentially an 


80C287 

80EC287 

Company 

Advanced Micro Devices, Inc. 
901 Thompson Place 
P.O, Box 3453 
Sunnyvale. CA 94088 
(408) 732-2400 

Price 

80C28M0: $99 
8QEC287-10: $109 

Inquiry 1061. 


80C287 with a low-power sleep mode. 
The 80EC287 enters sleep mode when¬ 
ever the coprocessor isn’t executing an 
instruction. In this mode, the 10-MHz 
version draws only about 10 mA. Both 
the 80C287 and 80EC287 are likely in¬ 
habitants for 286 laptops. The AMD 
chips require no minimum on their clock 
speeds, and since power consumption is 
tied to dock speed, a clever, energy-con¬ 
scious design can result in an even lower 
average power usage. The 80EC287 is 
also fully static, so you can actually stop 
its clock, which drops the power draw 
down to about 5 mA. 

Weitek 

Weitek’s FPUs operate exclusively on 
386 and 486 systems. The Abacus 3167 
and 4167 coprocessors are not Intel 
clones. Their internal structure is mark¬ 
edly different from that of the 80x87- 
series coprocessors, and they ’re not pin- 
compatible with the 80x87, so to use 
them your computer must have a Weitek 
socket. On the other hand, since the Aba¬ 
cus chips don’t respond to 80x87 instruc¬ 
tions, you can run both an 80387 and a 
3167 in the same machine. 

An x-ray view of Intel’s FPUs reveals 
a set of eight 80-bit data registers. Al¬ 
though you can address the registers indi¬ 
vidually, you can also treat the entire set 
as an eight-element stack. The Abacus 
FPUs have no stack architecture, so you 
can only address each of the 31 registers 
individually. The registers also have a 
dual nature: Ordinarily, each is 32 bits 
wide; however, you can pair 30 of the 
registers (starting with number 2) into 15 
64-bit megaregisters for double-precision 
mathematics. 

The Abacus chips are also memory- 
mapped. As such, they don’t look for 
Intel coprocessor instructions. Instead, 
the chips occupy a 64K-byte window in 


80287XL 

80387DX 

i486 

Company 

Intel Corp. 

1900 Prairie City Rd, 

Mail Stop FM2-18 
Folsom, CA 95630 
(916)351-2747 

Price 

80287XL-10: $370 
80387DX-33: $994 

i486-25: $722 each in quantities of 1000 

Inquiry 1062. 
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physical memory (starting at address 
OCOOOOOOO hexadecimal). The Abacus 
chips decode locations within that win¬ 
dow to trigger specific instructions. For 
example, writing into the memory ad¬ 
dress at offset 800h within the window 
causes the Abacus chips to execute a sin¬ 
gle-precision multiply instruction. 

The advantage to using a memory- 
mapped architecture is speed. The con¬ 
ventional approach—taken by Intel and 
the Intel clone vendors—requires both 
instructions and data to pass to the copro¬ 
cessor via the data bus. Furthermore, the 
FPU must decode coprocessor instruc¬ 
tions coming down the data bus, which 
creates additional time overhead. The 
memory-mapped approach puts the in¬ 
struction on the address lines. So, a sin¬ 
gle MOV instruction transfers the in¬ 
struction and the data to the FPU. 

One Abacus feature not highlighted in 
my tests is the coprocessors’ matrix ca¬ 
pabilities. While the coprocessor de¬ 
codes addresses in its memory window to 
determine which operation to perform, 
the situation is actually more complex. 
The Abacus chips perform further de¬ 
coding on the address lines to select 
source and target registers. And Weitek’s 
designers have constructed the coproces¬ 
sors so that those address lines that select 
the target registers fall on doubleword 
boundaries. The upshot of all this is that 
you can use fast REP STOSD and REP 
MOVSD instructions to do rapid vector 
operations. For example, I can quickly 
load the eight single-precision registers 
starting with register 1 using 

LEA ESI, ARR AYSTART 

MOV ECX,8 

MOV EDI ,0C0000404H 

REP MOVSD 

where I’m assuming the code is execut¬ 


ing in the 386’s “flat” addressing mode. 
Applications software that is aware of 
this feature should realize a performance 
gain beyond what the benchmark tests 
reveal. 

IIT 

IIT offers both 80287- and 80387-class 
chips. The 2C87 and 3C87 are CMOS 
parts; as an example of the reduced 
power requirements, the 3C87 uses 25 
percent less current than an 80387. Both 
are fully hardware and software compat¬ 
ible with their Intel equivalents, although 
IIT claims both have better performance 
than Intel coprocessors. Both have low- 
power sleep modes that make them at¬ 
tractive to laptop designers. 

But the IIT coprocessors aren’t just 
faster and cooler flower power consump¬ 
tion means less heat dissipation). Where 
Intel coprocessors possess a single set of 
eight floating-point registers, the IIT 
chips hold 32 registers, grouped into 
three banks of eight registers each. 
When you power up an IIT chip, its bank 
pointer sets to bank 0. The coprocessor 
recognizes four custom instructions that 
look like 80x87 instructions but aren’t 
defined for the 80x87 instruction reper¬ 
toire. Three of these custom instructions 
set the bank pointer to each of the three 
register banks. It’s like having three 
chips in one, reducing the overhead of 
memory-to-FPU (and back) instructions. 

Ordinarily, there’s no cross talk be¬ 
tween the register banks; the coprocessor 
is aware of only the currently active 
bank. The fourth custom instruction, 
F4X4, however, does operate on more 
than one bank. The F4X4 instruction 
multiplies two 4x4 matrices in a single 
instruction. (Matrix multiplication is 
common in 3-D graphics applications, 
such as CAD and animation software.) 
The elements of the matrices are spread 


throughout the register banks. The re¬ 
sult—a four-element vector—lands in 
bank 0. This instruction reduces 16 mul¬ 
tiplications and 12 additions (using clas¬ 
sical matrix multiplication formulas) to a 
single instruction. 

Cyrix 

Cyrix makes only an 80387-class FPU. 
The differences between the Cyrix Fast- 
Math 83D87 and an Intel 80387 are sub¬ 
tle. The 83D87 uses CMOS circuitry for 
lower power consumption and automati¬ 
cally kicks into low-power mode when 
idle (the company claims that this re¬ 
duces the chip’s overall power draw to 5 
percent of that of an 80387). The 83D87 
is also faster than a standard 80387. 

However, the engineers at Cyrix are 
proudest of the 83D87 processor’s accu¬ 
racy when calculating transcendental 
functions (i.e., exponentiation, loga¬ 
rithm, and trigonometric). The Intel co¬ 
processors—and the AMD clones—per¬ 
form transcendental operations using a 
variation of an algorithm known as the 
CORDIC routine. This algorithm is an 
approximation technique that—at least 
for the trigonometric functions—arrives 
at its solution via a series of angular rota¬ 
tions. Intel publishes the relative error 
bound for such approximations at the six¬ 
ty-second bit position. 

The Cyrix coprocessor evaluates tran¬ 
scendental functions using a polynomial 
approximation. Ordinarily, this would 
be prohibitively expensive in terms of 
execution time, since a polynomial eval¬ 
uation requires a series of floating-point 
multiplications and additions, while the 
Intel FPUs’ CORDIC algorithm uses 
only shifts and adds. However, the Cyrix 
chip’s execution unit is built into the cir¬ 
cuitry and is therefore much faster than 
the Intel chips’ microcode sequencer. 
Simply put, where the Intel chips have to 


FastMath 83D87 

Company 

Cyrix 

P.O. Box 850118 
Richardson, TX 75085 
(800) 327-6284 


2C87 Abacus 3187 

3C87 Abacus 4167 


Company 

Integrated Information Technology, Inc. 
2445 Mission College Blvd. 

Santa Clara, CA 95054 
(408) 727-1885 


Company 

Weitek 

1060 East Arqes Ave. 
Sunnyvale, CA 94088 
(800) 468-3167 



Price 

83D87-33: $994 

Inquiry 1063. 


Price 

2C87-10: $319 
3C87-33: $779 


Price 

3167-33: $995 
4167-25: $995 


Inquiry 1064. 


Inquiry 1065. 
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FPU Face-Off 


FPU BENCHMARK RESULTS 


80287-class coprocessors 



Fmath 

(iterations x 10 5 
per second) 


◄ Worse 


Better ► 


Fourier 

(iterations 
per second) 


Single UNPACK 

(MFLOPS) 


Double UNPACK 

(MFLOPS) 


80387-class coprocessors 



0 12 3 



IIT 2C87-10 


□ Intel 80287XL-10 

□ AMD 80C287-10 


MM Weitek 3167-33 

□ Cyrix 83D87-33 

□ IIT 3C87-33 

□□ Intel 80387DX-33 


Weitek 4167-25 


EH Intel i486-25 


In the 80287-class category, the IIT2C87 clearly outperformed both Intel's 80287XL and the AMD 80C287. Surprisingly, the 
80C287, a CMOS chip, was slower than the 80287XL—the new CMOS version of Intel *S 80287 FPU. Since the 80287 can't 
perform 32-bit moves, the double UNPACK test doesn *t apply. The Abacus 3167performed best overall in the 80387-class 
category, but it’s not 80387-compatible, so your application has to support it. In the 80387-compatible category, Cyrix's 
Fast Math 83D87 posted strong results across the board. The 3167 has no Fourier results because it doesn V directly support 
trigonometric functions (see the text for details). Weitek's Abacus 4167 outperformed Intel’s i486 in the Fmath and single 
UNPACK tests but came up short on the double UNPACK. There are no Fourier results for the 4167 because it doesn 7 directly 
support trigonometric functions (see the text for details). 


run itty-bitty programs to perform multi¬ 
plications, the Cyrix chip does the multi¬ 
plication in hardware. 

The advantage of polynomial approxi¬ 
mation is that it keeps errors below the 
sixty-fifth bit. IIT also uses polynomial 
approximation and a hardware multiplier 
but claims an upper error bound in only 
the sixty-second bit. An error difference 
between the sixty-second and sixty-fifth 
bit (2 62 and 2 65 ) may seem minor, and for 
most business applications—which car¬ 
ry, at best, 53 bits of precision—it cer¬ 
tainly is. If you’re heavily into scientific 
or engineering number crunching, how¬ 
ever, you may want to consider the Cyrix 
chip. 

Cyrix also provided me with an early 
version of its new EMC87 coprocessor, 
which is best described as an Intei/Wei- 
tek hybrid. (Since this chip was a proto¬ 
type, I didn’t include the test results in 


the figure.) The EMC87 has all the inter¬ 
nals of the 83D87, so you get the benefit 
of Intel compatibility plus the Cyrix 
speed and accuracy. But, as with the 
Abacus chips, you can also access the 
EMC87 in memory-mapped mode. I ran 
a preliminary test on the EMC87 in both 
Intel-compatible mode and memory- 
mapped mode and saw a performance in¬ 
crease on the order of 20 percent. 

The Gauntlet 

I used three machines as my testing ar¬ 
senal. For the 80287-class coprocessors, 
I used a 10-MHz Microserve AT clone. 
A Club American Hawk 33-MHz 386 
system served as my test machine for 
the 80387-class coprocessors. Finally, I 
used a Compaq Deskpro 486/25 for gen¬ 
erating the i486 and Weitek 4167 tests. If 
you have a 25-MHz 386 system or an 8- 
MHz 286 system, don’t despair; vendors 


offer their FPUs in several speeds, and 
the relative performance numbers should 
be the same within each processor class. 

Testing math coprocessors is messy 
work, for several reasons. It requires 
wading into DOS extenders and 32-bit 
programming. I lived in constant fear 
that a statically charged and misplaced 
finger would bring testing to a halt. And 
I quickly discovered that coprocessor 
sockets aren’t designed to let you take 
chips back out. This is especially true of 
the monstrous grid-array sockets that 
hold the 80387 clones and the Weitek 
chips. The expression “like pulling 
teeth” is all too appropriate. 

I ran two different groups of bench¬ 
marks. First, I ran the FPU components 
of BYTE’s low-level benchmarks on 
those coprocessors that would readily ac¬ 
cept them (see “BYTE’s New Bench¬ 
marks: New Looks, New Numbers,” 
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BeckerTools is a set of indispensable file and data man¬ 
agement utilities for the Windows user. If you find yourself 
"dropping" out of Windows to perform DOS functions such 
as copying or undeleting, then BeckerTools can make your 
life easier. And since you already know how to point and 
click, you’ll know how to use BeckerTools in no time at all. 

BeckerTools adds these and more easy-to-use capabilities 
to Windows 3.0: 

• Undelete - lets you recover deleted files 

• Delete files - single or groups of files or 
directories, including read-only files 

• Backup (pack files) hard disk- to multiple 
diskettes with password protection 

• Duplicate diskettes - read in diskette m ^ 

once, make multiple copies r- . _ m 

• Edit text - built-in editor with search 
and replace 

• Copy diskettes - in single pass 

• Compare diskettes - in single pass 

• Wipe diskette - for maximum security 

• Verify diskettes-handy security check 

• Format diskettes - in any capacity supported — " 

by your drive and disk type while multitasking 

• Displaying - displays a neatly formatted tree structure, 
with memory allocations of each drectory 

Available through Radio Shack's Express Order Service, Waldens Software 
and other retailers nationwide. Or order direct from: 


WINDOWS 


BeckerTools 




Select both the source and target file or 
directory from convenient single screen 


Perform these operations by just clicking on an icon 

| A. Jtl Convenient one button command menu. 

| <=£> | Easily switch source/target directories. 

U_Ql Sort by your filenames or extensions. 

I Srr =5 s | Select all files in your source directory. 


\*lm\ Select files and directories. 

SB See only the files you want to see. 
1(^)1 Select multiple files using your patterns. 


Customer comments: ’Great program Jusl what I was looking for to 
replace Norton Commander T.K., CA 
•Greatir R.P., El 
’Excellent Program' B.J., IN 


Abacus!! 


System Requirements: IBM AT, 386 or compatible, 
and Windows 3.0. Windows not included. 

Suggested retail price: $79.95 


“ Very useful program! I've been waiting tor this; lt‘s just a shame Microsoft 
can't develope something this great!' P.G., Ml 


Dept. B11.5370 52nd Street SE, Grand Rapids, Ml 49512 
Orders: 1-800-451-4319 • Phone: (616) 698-0330 • Fax: (616) 6950325 


In US and Canada add $4.00 postage & handling. Foreign orders add $12.00 postage per item. 
We accept Visa. Mastercard or American Express. Call or write tor your free catalog. 


Order Toll Free 1-800-451-4319 Ext. 211 


Computing Know How 


From these bestselling books 


Programming VGA Graphics 

Learn to program impressive VGA graph¬ 
ics. Includes both routines and language 
extensions for Turbo Pascal and BASIC 
programmers. Dozens of "new" DOS com¬ 
mands let you experiment with graphic 
techniques without programming. Includes 
applications and commented source code 
for over 84 programs in BASIC and Pascal. 
Includes 2 companion disks. 600 pages. 
ISBN 1-55755-099-9. $ 49.95 


Assembly Language: Step by Step 

For lightning execution speed, no computer language 
beats assembly language. Teaches PC assembly and 
machine language the right way - one step at a time. 
Companion diskette contains unique simulator, shows 
how each instruction looks as the PC executes it. 
Includes companion diskette. Available December. 
ISBN 1-55755-096-4. y , , $ 34.95 


Upgrading & Maintaining Your PC 

Shows how to turn your PC into a high performance 
computing machine. Learn how to add a hard drive, 
increase memory, upgrade to a higher resolution 
monitor, or turn your XT into a fast AT or 386 screamer 
without having to be an electronics wizard. 

ISBN 1-55755-092-1. $ 24.95 


p: PC System Programming 

An encyclopedia of PC technical and 
programming knowledge. Features parallel 
working examples written in Pascal, C, 
assembly and BASIC. Explains memory layout, 
DOS operations, using extended, expanded 
memory, writing device drivers, hard disks, 
PC ports, mouse drivers, fundamentals of 
BIOS, graphics and sound, TSR programs, 
complete appendices. 920 pages and 2 disks 
with more than 1 meg of programs in 
compressed format. A Best Seller. 

ISBN 1 -55755-036-0. $ 59.95 


dler'f' Turbo Pascal Internals 

Gives you "know how" to program faster, easier, 
tighter and better. Find out how to use Turbo for system 
programming tasks-writing TSRs, performing multi¬ 
tasking, using SAA windowing, implementing expanded 
and extended memory. Learn how Turbo generates 
machine code, handles the mouse, scans the keyboard, 
uses UNITS and OOPS, performs fast screen display 
and more. 750 pages with 2 disks - more than 800K of 
source code. ISBN 1 -55755-080-8. $ 49.95 


Abacus!! 


System 

Programming 



Commlng soon | 

_ x ^ L V. 

"Word for Windows Know How" | 
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Available al B Dalton Booksellers, Waldens, and Software Etc. and at other bookstores nationwide. 

In the UK contact Computer Bookshops 021-706-1188. In Canada contact Addison-Wesley 416-447-5101 


Order Toll Free: 1-800-451-4319 Ext. 211 In US and Canada 


Dept. B11,5370 52nd Street SE, Grand Rapids, Ml 49512 
Orders: 1-800-451-4319 • Phone: (616) 698-0330 • Fax: (616) 698-0325 

In US and Canada add S4.00 postage & handling. Foreign orders add $12.00 postage per book. 

We accept Visa, Mastercard or American Express. Call or write for your free catalog of other PC books. 
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REVIEW 


FPU Face-Off 


August BYTE), The exceptions were 
Weitek’s Abacus chips and the Cyrix 
EMC87 when it was operating in mem¬ 
ory-mapped mode. 

The BYTE FPU benchmarks expect 
80x87 compatibility, so I had to craft a 
separate set of benchmarks for these 
chips. To do this, I used Phar Lap’s 
386|ASM assembler and Run386 DOS 
extender, accompanied by some assem¬ 
bly language macros from Weitek. When 
you execute Run386, it senses the pres¬ 
ence of an Abacus chip and creates a se¬ 
lector that you can use to address the co¬ 
processor, Using Weitek’s macros, I eas¬ 
ily constructed an Abacus equivalent of 
the Fmath benchmark. I didn’t build a 
version of the Fourier benchmark for the 
Abacus chips, because they don’t direct¬ 
ly support trigonometric functions. 

If you need transcendental functions, 
Weitek provides a software library that it 
claims is faster than on-chip operations. 
The Cyrix EMC87 appears in the same 
memory-mapped region as the Abacus 
chips, and I discovered that you can force 
Run386 to build the selector as though an 
Abacus chip were present. So, a few 
modifications to the Abacus benchmark 


^ he FPU 

benchmarks produced 
some clear leaders 
in each category. 


yielded an EMC87 version of Fmath, 

I also ran the LINPACK, a popular 
floating-point benchmark written in 
FORTRAN. I chose Lahey F77L FOR¬ 
TRAN as the compiler, since it is avail¬ 
able in a 32-bit version bundled with 
Eclipse Systems’ OS/386 DOS extender, 
I ran both single-precision and, for the 
386 and 486 systems, double-precision 
versions of the LINPACK. The double- 
precision LINPACK is so large that it can 
only run in 32-bit mode. Hence, I could 
run only the single-precision version on 
the 286 machines. The results of all the 
tests are shown in the figure. 

If your applications consist primarily 
of spreadsheets and bookkeeping calcu¬ 


lations, the Fmath results should give you 
a good picture of the chips’ rankings. 
Fmath tests the fundamental operations: 
addition, subtraction, multiplication, and 
division. If your work involves scientific 
or engineering calculations, or if you’re 
a 3-D CAD user, the Fourier test is a 
good indicator of coprocessor perfor¬ 
mance in the more esoteric areas of tran¬ 
scendental calculations. The results of 
the LINPACK test provide an overall 
measurement of the coprocessors’ float¬ 
ing-point throughput. 

FPU Finalists 

The FPU benchmarks produced some 
clear leaders in each category. Weitek’s 
Abacus 4167 proved an able companion 
for the Deskpro 486/25, outperforming 
the i486’s integrated FPU on all but the 
double LINPACK test. One possible ex¬ 
planation: The 4167 must perform two 
doubleword moves to load its chip regis¬ 
ters with double-precision values. By 
contrast, the i486 requires only a single 
instruction. With a list price of $995, the 
Abacus 4167 isn’t cheap, but it’s your 
only choice if you need to enhance your 
486’s math performance. 



714855-0411 


AST ♦ AT&T ■ COMPAQ . DEM. 


ESTABLISHED 1965 
VISA MASTERCARD SAME DAY SHIPPING 


LDW, LOW PRICES 

CORPORATE fl SCHOOL P.O.S. WELCOME QAC 


IBM PS/2 MODEL 70 Sl 80 
6450603 1 MEG-8QNS 
6450604 2 MEG/7&-EB1,121 
6450608 2MFG/7Q-A21 
6450379 2MEG/BD-11U11 
30F2933 4 MEG 

COMPAQ MEMORY 
1 MEG ADD-ON MODULE 
DESKPRO 386/20,25 
4 MEG ADD-ON MODULE 
DESKPRO 386/20,20E, 25 

H,E LASER JET UPGRADES 
JI&IID 

1 MEG Si 04.00 

2 MEG $169.00 

4 MEG $309.00 

LAPTOP MEMORY 
512K FOR TOSHIBA T3100E 
2 MG FOR TOSHIBA T1600 

2 MG FOR TOSHIBA T3100E 
2 MG FOR TOSHIBAT310QSX 
2 MG FOR TOSHIBAT8200SX 
2 MG FOR TOSHIBATS100 
2 MG FOR TOSHIBA 15200 
3MG FOR TOSHIBA73200 


SIMM AND SIPP MODULES 
256x9-10 
1 MEG x 8-10 (MAC) 

1 MEG x 9-10 
1MEGX9-80 

ORCHID BOARDS 
(FOR ALL PS/2'S) 

RAM0UEST EXTRA 16/32 
2 MEG 

^PROOESIGNERIIW/1 MEG 0 
INTEL MATH COPROCESSORS 
0087 1.2 

60287 -6,8,10 
80387 -16,20,25,33 
80387-SX 

BOCA RESEARCH 
BOCARAM/AT PLUS 
2 MEG 
4 MEG 

B0CARAWAT 
512 
2 MEG 

BOGARAM/AT10 PLUS 
2 MEG 
4 MEG 


UP&tll 


0 802B7XL 
80287XLT 


$149.00 

$279.00 

$279.00 

$279.00 

$279.00 

$279.00 

$279.00 

$479.00 


$345.00 

$425.00 


$189.00 

$329.00 


$370.00 

$470.00 


714855-0411 


FAX 714 855-8504 


DYNAMIC ELECTRONICS, INC, 

Drstn buti ng CompuUrr Upgrades Uforidtuide 
PRICES SOBJECTTOCHANOE 
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The time of DOS mainframe has 
arrived! Running at a blazing speed 
of 21 VAX MIPS, CLUB's award 
winning HAWK family, based on 
Intel's i486 CPU, achieve the main¬ 
frame horse-power that out-per- 
forms any RISC or SPARC based 
systems in their class. 

With such extraordinary value, 
price/performance, and compati¬ 
bility, the HAWK line of systems 
break through new benchmark 
barriers in UNIX/ XENIX, DOS, 
and Novell environments* 

Combine this with our family of 386 
based computers and peripherals, 
you receive the widest selection of 
systems from a single major world 
class manufacturer* 

It's no wonder that hundreds 
of thousands of these systems have 


PERFORMANCE COMPARISON 


CLUB 
HAWK III 

(1486-33) 

Compaq Deskpro 

\\mm 

AST Premium 
(i406’33f 

CLUB 
HAWK II 

(i48e-») 

Compaq Deskpra 

(406-25) 


AST Prsmium 
(<466-25) 


‘1 , 


21.0 MIPS 


20.0 HIPS 


20.0 MIPS 


17,5 MIPS | 


16.0 HIPS! 


15.0 MIPS 


VAX MIPS 


been installed in corporations 
world wide. That's why CLUB's 
systems are called the Ultimate 
Business Computers. Put yourself 
on the fast track and call today 
for more information. 


"CLUB AT prides itself on being an 
authorized Novell reseller, making the tower 
model a good choice for LAN server applica¬ 
tions. ... f CLUB j combines field-leading 
performance, solid construction, and knoiv - 
ledgeable technical support at an exception- 
ally low price . PC Magazine, February , 1990 

" When it comes to the basics - price , 
performance, and ... capacity - [ CLUB ] 
delivers outrageous value *" 

PC WfrrM, Best Buy Auxird 1989 

For more information call: 

Continental USA, Hawaii, and Alaska: 

( 415 ) 683-6600 

Fax: (415) 490-2687 

CLUB Canada, Toronto: (416) 609-8121 
International Sales: (415) 683-6623 
Call for Corporate and Educational Discounts 
GS A # GSOOK9OAGS5260 



American Technologies, Inc. 

The Ultimate Business Computers 

Tlw ttxnw itiwul.nvd tif *ml R#n*s tudeiMffcs SlnH* tcspetUv* 
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NOVELL 

TOSHIB. 


PRICES HARD TO MEET - SERVICE HARD TO BEAT! World Wide Inquiries Promptly Filled 


iLW, i.’dnipu*m lu<- 
4DTI.4 Eiqlf 

F.BcWtijii. M A 0^ k 78 
LI.S.A 


rn 617-569-599W 
Kjj, . 617 -567 “2981 


Sj-rifUiJX i Nrtw.irk^ | 
Ifcfliitl Cuwt M‘Wi 
He (INjt tf A ** mw . Luiidi,i 
wn is Mil U-K. 


™ 071-(>36-8210 
n»> 071-255-1038 


f///////////////////////////////////////////////////////////////\ 
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V SYSLY ^ 
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■ y*in wilt IntoraliWid met Cusbi wit m (m ■ppMc*™ caBfriiq; Nun A Adhn - lBfcj.r*«S mi 
Invrict ryiws - Ira^ imd wit - a Ltdpr lyito. Onmw Tu npan^aly AtauHt iAd variaut 
W++ SYSTEM *+* 

All Itai 1 1 MEVU1X 4 SYSDLPLUS a FAST BTkEE trim filfrfj«fcm e*(alEHiy hi Up Sa lyiuu, »4a 

Umitaf tOS cajui mH* a UNDt t* SHH4, «d UWDC UAb KUftftn, met m awk. jiwp, flfc. Iwlwdpi ■ raMitt-*4adorn 
Mte. All 4ra ry*MHM lac I ad* 120,100 Md 400 pqt n 


jUibvrlHd INTERACTIVE UNIX Rndkr Rri 3£ t w 2 a , SCO / MICROPORT / ESIX 

^e^danifnir $«34>0 Nrtwr* ^rffonw »754H $1433 

frrwAyjr >133J.OP Nrfiwij* Prafeymr $1433.00 P*y*fop«r $1575-00 


PORT / ESIX - 
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N O Compiling 

NO Programming 

NO ttuak 
C Soiracodc 

li avail able 

If deiired 


DESIGN 
YOUR OWN 
MENUES AND 
FORMS 
DATABASES 
WITH JUST AN 
EDITOR ON A 
TEXT FILE 
TH A T GETS 
LOADED 
AT RUNTIME 


YOU ARE IN 
CONTROL OF 
EVERYTHING 
ON-SCREEN 


MULTI 
LINGUAL 
RUNS IN 
STANDARD 
ASCII BASED 
LANGUAGES; 
FRENCH 
GERMAN 
SPANISH 
ITALIAN 


FOR DOS 
UNtXASOSNIX 


EXECUTES 
SCRIPTS 
PROGRAMS 
BATCH FILES 


SCREEN-SAVER 
TIMEOUT WITH 
OPTIONAL 
PASSWORD 
L RE-ENTRY , 


REV 


E W 


FPU Face Off 


In the 386/80387 category, Weitek 
again came out on top with its Abacus 
3167. At $995, this is also the most ex* 
pensive chip in this category. To use this 
chip, your machine must have a Weitek 
FPU socket, and the applications soft¬ 
ware yoiTre running must support the 
3167* (Weitek provides a list of software 
packages that are compatible with the 
Abacus coprocessors.) 

Also, if accuracy is critical, keep in 
mind that the Weitek chips can only han¬ 
dle single- and double-precision floating¬ 
point numbers* They don't support the 
IEEE 80-bit extended-precision numbers 
that some scientific and engineering ap¬ 
plications might require. This is not a 
problem for the majority of applications, 
however. 

If the Abacus 3167 doesn't fit your 
needs, the next logical choice is Cyrix's 
$994 83D87. If 3-D transformations are 
all the floating-point work you ever do, 
and your software supports IIT's custom 
instructions, the 3C87 may be a contend¬ 
er. But the 83D87 is faster than anything 
other than the Abacus 3167 t is Intel com¬ 
patible, and is priced on a par with Intel's 
80387DX. Tack the 38D87's improved 
transcendental accuracy on top of that, 
and you've got a winner. 

You may also want to check out the 
Cyrix EMC87, which should be avail¬ 
able by the time you read this. It's got all 
the advantages of the 83D87, plus a 
memory-mapped architecture. If the 
final version performs as well as the 
83D87, it will give the Abacus 3167 a 
run for its money. 

In the 80287 arena, most manufac¬ 
turers are aggressively pricing their co¬ 
processors, and AMD leads the way with 
its $99 80C287. Note, however, that 
price is just about the only thing that the 
AMD coprocessors have going for them; 
the 80C287 won't set any speed records. 
Best performance is a toss-up between 
IIT's 2C87 ($319) and Intel's 80287XL 
($370). The 2C87 is slightly faster and 
less expensive, but the 80287XL enjoys 
the extra 80387-type instructions. No ap¬ 
plications yet support IIT's custom in¬ 
structions or the 80287XL/S 80387 in¬ 
structions. But developers are likely to 
support the Intel chip first. 

My benchmark results are a good 
guide to performance. But as with most 
computer peripherals, the best bench¬ 
mark is to grab your critical software, 
find a computer store that sells coproces¬ 
sors, and go for a test drive. ■ 


Rick Grehan is the director of the BYTE 
Lab. He cm be contacted on BIX as 
“rick-g." 
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PACIFIC 

DATA PRODUCTS 


See us at Booth #W818 

0COfflDCNM < 9O 

November 12-16, 1990 
Las Vegas. Nevada 


Scalable fonts in a cartridge. 
No longer just a dream. 


Imagine how your documents 
would look if you could substitute 
ordinary printer fonts with typeset 
style fonts. Instead of Times®, you 
could use distinctive CG PalacicA Or 
add flair with Letraset® Revue™. 
Imagine choosing from up to 51 differ¬ 
ent fonts, including CG Bodoni®, CG 
Palacio, Shannon™, Revue and ITC 
Bookman®, that can be scaled to any 
size, in quarter point increments from 
0.25 to 999.75. 

You've dreamed about such things 
for your Hewlett-Packard LaserJet™ III. 
Pacific Outlines® make the dream real. 

These easy-to-use cartridges 
eliminate the need for soft fonts, 
accelerating your work and saving disk 
space. Pacific Outlines offer quality 
scalable type from Agfa/Compugraphic, 
and ready-to-use software drivers for 
several major software applications. 

Offered at a price that won't cause 
nightmares. To leam more, call or 
write: Pacific Data Products, 

9125 Rehco Rd., San Diego, CA 92121, 
( 619 ) 552 - 0880 . FAX: (619) 552-0889. 
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Buy our IBM-compatible color 
printer and get this Mac-compatible 

color printer free. 


The new Phaser PX Color Printer from Tektronix. 

Only $7995 

The price is as much of a breakthrough as anything 
else. The Phaser PX offers PostScript-language com¬ 
patibility and 300 dpi thermal-wax color that's brighter 
and bolder than that of pricey competitors. And not 
only can you hook it up to an office full of PCs via 
serial or parallel, but it will also accommodate any 


Macs that might come along. Automatically switch¬ 
ing from port to port to keep everybody happy. 

Add to that certified PANTONE** Color that can 
be printed on paper or transparencies, and you've got 
a color printer that will do more for less money than 
ever before. 

So call 1-800-835-6100, Dept. 11J to find out how 
to get your hands on the new Tektronix Phaser PX. 
Then you can kill two birds with one color printer. 


The New TtektronixPhaserPX 

*Pantone h IncA check-standard trademark for color reproduction andco&ir reproduction materials. Copyright © 1990 Tektronix. Inc. 
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Buy our Mac-compatible color 

printer and get this IBM-compatible 

color printer free. 


The new Phaser PX Color Printer from Tektronix. 

Only $7995 

The price is as much of a breakthrough as anything 
else. The Phaser PX offers PostScript-language com¬ 
patibility and 300 dpi thermal-wax color that’s brighter 
and bolder than that of pricey competitors. And not 
only can you hook it up to an office full of Macs via 
AppleTalk, but it will also accommodate the PCs and 


workstations that might come along. Automatically 
switching from port to port to keep everybody happy. 

Add to that certified PANTONE’* Color that can 
be printed on paper or transparencies, and you’ve got 
a color printer that will do more for less money than 
ever before. 

So call 1-800-835-6100, Dept. 11J to find out how 
to get your hands on the new Tektronix Phaser PX. 
Then you can kill two birds with one color printer. 


The New TfektronixPhaserPX 

Alt rights reserved. Phaser is a trademark of Tektronix, Inc. ASI other trademarks mentioned herein belong to other companies. 
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ALTEC TO 
ABOVE THE REST 


Now you can have the power and performance of Altec's fully loaded 486 EISA 
Tower delivered to your doorI Check out these outstanding features: 


486 EISA TOWER 

Intel 486-25 CPU □ 4 Meg RAM □ 1.2 MB 5.25"drive □ 1.44 MB 3.5” drive □ 150 MB 18ms ESDI hard drive 
□ ESDI controller w/32K cache □ 16-bit VGA card □ 14" VGA monitor (1024 x 768) □ 2 serial, 1 parallel & 
1 game ports □ 101-key Keyboard □ Genius Mouse □ MS-DOS 3.3 or 4.01 □ Eight 32-bits EISA slots 


Altec's Guarantee: 

• 30 day money-back guarantee 

• 1 year warranty for parts and labor 

• Free 4 months on-site service 

• Lifetime toll-free technical support 




"AJtecZip 386s are solid machines featuring 
brand-name parts. A good buy, 
they are clearly affordable " 

PC Magutr*. May 30.1989 

‘Computer users should find Altec machine 
an excellent value with good performance.” 

PC Urngatb*. July 1990 


Altec sets the standard for the highest quality design and 
manufacturing of all our products. We're fast, friendly, and 
ready to help you select the right features for your needs. 
Take a look at some of our other great systems: 

386/33 VGA $3,595 

Intel 386-33 CPU □ 32K Cache □ 4 Meg RAM □ 1.2 MB 5.25"drive n 1.44 
MB 3.5" drive □ 150 MB 18ms ESDI hard drive □ ESDI controller w/32K 
cache □ 16-bit VGA card □ 14" VGA monitor (1024 x 768) □ 2 serial, 1 
parallel & 1 game ports □ 101-key Keyboard □ Genius Mouse □ MS- 
DOS 3.3 or 4.01 

(25 Mhz Cache System deduct $400) 


386/25 VGA 


$2,795 


Intel 386-25 CPU □ 4 Meg RAM □ 1.2 MB 5.25"drive □ 1.44 MB 3.5" drive 
□ 105 MB 18ms IDE hard drive □ 16-bit VGA card □ 14" VGA monitor 
(1024 x 768) □ 2 serial, 1 parallel & 1 game ports □ 101-key Keyboard □ 
Genius Mouse □ MS-DOS 3.3 or 4.01 


386/SX VGA 


$1,895 


Intel 386SX-16 CPU □ 2 Meg RAM □ 1.2 MB 5.25"drive □ 1.44 MB 3.5" 
drive □ 66 MB 25ms hard drive □ 16-bit VGA card □ 14" VGA monitor 
(640 x 480) □ 2 serial, 1 parallel & 1 game ports □ 101-key Keyboard □ 
Genius Mouse □ MS-DOS 3.3 or 4.01 

(20 Mhz 386/SX version add $150) 


286/12/66 MB VGA COMBO 


$1,795 


1 Meg RAM □ 1.2 MB 5 l 25" drive □ 1.44 MB 35" drive □ 66 MB hard drive 
D 16-bit VGA card □ 14" VGA monitor (640 x 480) □ 2 serial. 1 parallel 
& 1 game ports □ 101-key Keyboard □ Genius Mouse QMS DOS 33 or 4 j01 
D Panasonic 1180 printer wfcabie ! i Surge Protector 


286/12 VGA STAR 


$1,295 NEW 


□ 1 Meg RAM n 1.2 M or 1.44 M drive O 40 MB hard drive : 1 16-bit VGA 
card Li 14" VGA monitor (640 x 480, .41 mm) □ 2 serial/1 parallel & 1 game 
ports □ 101-key Keyboard □ MS-DOS 33 


Various hard drive capacity available. 


A 


ALTEC 


Technology Corp. 

1 - 800 - 255-9971 


Policy: Same day shipping with standard configurations for orders before 3 PM ESI 

Shipping and handling extra. Personal and company checks require 10 days to clear. Prici 
are subject to change, and all items are subject lo availability. All returns must be shippe 
prepaid, insured, in original condition and complete with documentation. All returns mu 
have RMA number. 30-day money back guarantee does not include shipping. No surchaix 
for Visa & MasterCard. 2% for American Express. 
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Altec T chnotogy Corporation • 18555 East Gale Avenue • Industry, CA 91748 • 818/912-8688 • FAX: 818/912-80 



















































































HARDWARE 


Corey Sandler 


REVIEW 

New Controller Makes SCSI 
Palatable to PCs 




Distributed Processing Technology 
132 Candace Dr. 

Maitland, FL 32751 
(407) 8305522 

Hardware Needed 

IBM AT or compatible 

Software Needed 

MS-DOS, OS/2, NetWare 286 or 386, 
SCO Xenix or Unix, or Sytos Plus 

Price 

As tested (with floppy disk drive 
control! er): $365 

Without floppy disk drive controller; 
$330 

For ATs with Inquiry 1105. 

large chassis, the 
SmartConnex/ISA 
can take the 
hassle out of SCSI 
upgrades . 


I f you’re accustomed to conventional 
PC interfaces, SCSI is a strange breed. 
Neither the original PC architecture 
nor the current version of DOS was de¬ 
signed for SCSI devices. So, before your 
PC can capitalize on SCSI’s speed and 
flexibility, you may find yourself mixing 
and matching specialized software driv¬ 
ers, hard disk drive controllers, hard disk 
drives, and motherboard ROMs, 

Distributed Processing Technology’s 
SmartConnex/I&A SCSI controller can 
bridge this gap between IBM ATs and 
SCSI (DPT also announced a SmartCon- 
nex for Extended Industry Standard Ar¬ 
chitecture that wasn’t shipping commer¬ 
cially in time for this review). The 16-bit 
SmartConnex/ISA uses the Western Dig¬ 
ital WDI003 disk drive controller inter¬ 
face, which makes your computer see the 
controller as a common ST506 AT-com- 
patible device without your having to in¬ 
stall special driver software. The Smart- 
Connex also works with your other drive 
interfaces. An associate and I installed it 
and an external hard disk drive in a 
386SX with an internal hard disk drive 
that used a motherboard-based Intelli¬ 
gent Drive Electronics interface, and 
both drives worked fine. 

The SmartConnex also includes inter¬ 
nal and external interface connectors, so 
you can attach SCSI hard disk drives 
either through a rear panel or from inside 
the computer. And because the board 
uses a 10-MHz 68000 CPU, it can out¬ 
perform some SCSI controllers in read- 


and write-throughput speed. 

However, problems with the board’s 
design and documentation mean that 
SCSI installation still isn’t headache- 
free. Nevertheless, if you’re a PC user 
who’s interested in adding a SCSI-based 
high-capacity hard disk drive, the Smart¬ 
Connex is worth considering. 

Why SCSI? 

SCSI’s advantages center on speed and 
flexibility (see “The SCSI Bus,” Parts I 
and 2, February and March BYTE). 
SCSI’s speed is due to the fact that it is a 
parallel interface, not a serial interface 
like the ST506. SCSI is flexible because 
it was designed to be more than just a 
hard disk drive interface. More and more 
devices—including tape drives—are 
showing up with SCSI compatibility. 
And while the serial ST506 limits you to 
two physical disk drives, SCSI supports 
up to eight devices—seven peripherals 
and a controller board. 

The major problem for PC users is that 
MS-DOS doesn’t include a generic inter¬ 
face that supports all the devices avail¬ 
able with a SCSI connection. That means 
that when you install a SCSI connection, 
you usually must also install a software 
driver that is compatible with both the 
device you are controlling and the appli¬ 
cations you want run. This is still true 
with the SmartConnex for everything ex¬ 
cept a hard disk drive, although DPT says 
that it is developing device drivers for 
tape and optical disk drives (release dates 


were not available at press time). 

If you want more than two disk drives, 
you have to install a compatible software 
driver in your MS-DOS CONFIG.SYS 
file. The catch is that not only must you 
depend on DPT to supply a driver that 
supports your particular hardware, but 
you also have to hope the driver works 
with the application that you’ll be using 
with the hardware. If DPT (or any SCSI 
controller manufacturer) doesn’t have 
drivers for your hardware and software 
combination, you’ll have to install an¬ 
other controller or find another device. 

But this problem may diminish as vari¬ 
ous groups and manufacturers push for 
SCSI standards. An ANSI CAM (Com¬ 
mon Access Method) committee is work¬ 
ing to establish a software interface for 
SCSI that would be installed in a variety 
of operating systems . If such an interface 
is successful, hardware vendors would 
only have to write their interfaces to the 
common software standard instead of to 
every operating system and application. 

Tight Squeeze 

In addition to having a SCSI connection, 
the SmartConnex can include an optional 
floppy disk drive interface that is com¬ 
patible with 5 % A- and 3 Vi-inch devices. 
The SmartConnex’s ST506 compatibil¬ 
ity is built in, which means that you can 
plug the board into the PC bus, hook up 
the floppy and hard disk drive cables 
from your standard drives, and go. Actu¬ 
ally, a software driver stored on the disk 
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New Controller Makes SCSI Palatable to PCs 


SMARTCONNEX SCSI BENCHMARK RESULTS 


◄ Better 


File I/O 
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File I/O throughput 
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[ZD SmartConnex/ISA EZD Western Digital FASST 

Although the SmartConnex/ISA can simplify upgrading to SCSI, its performance 
was only marginally better than that of the Western Digital controller that shipped 
with the test 300-MB SCSI hard disk drive. 


and transparent to the user handles ST- 
506 emulation. A DPT utility controls 
driver installation and use. 

But installing the board can present 
problems. First of all, it’s 4 x h inches 
high, not including the bus connect pins. 
That was too tall to fit into our Compu- 
Add 316s slim-line test machine. The in¬ 
ternal connectors and the top of the board 
stuck out beyond the edge of the chassis 
(we installed the board in this box, and it 
worked fine with the cover off). 

The board also was too tall when we 


used the internal interface connectors in 
our private-label 20-MHz 386 clone with 
a full-size AT case. If no cables are at¬ 
tached to the internal connectors, the 
case fits—but just barely. However, with 
this particular clone, we could not attach 
the external connector because of the 
width of the slots in the rear of the case. 
SCSI uses a large 50-pin, D-shell con¬ 
nector, which requires the maximum slot 
width. For comfortable use, you’ll need 
an oversize AT-type case for this board. 

Yet another problem occurred when 


we tried to use the board in an Austin 12- 
MHz 286 and a CompuAdd 216—small- 
footprint PCs with internal bus risers 
that accept boards sideways. In these 
machines, the cables that connected the 
SmartConnex to the floppy disk drive 
were too short. We had to disable the 
floppy disk drive interface on the board 
and use the connectors on the mother¬ 
board. 

We also found that the SmartConnex’s 
documention and supporting utility soft¬ 
ware seemed unfinished. In fact, we had 
considerable difficulty getting the board 
up and running, because the instructions 
for using the utilities were not clear. 

To install a hard disk drive with the 
SmartConnex, you run a simple utility 
that calls a low-level format routine and 
then stores the proper ST506 emulation 
driver on the last block of the hard disk 
drive. Drivers are available for a variety 
of operating systems, including OS/2, 
MS-DOS, Xenix/Unix, and Novell Net¬ 
Ware. Once you complete these steps, 
you simply type FDISK (or the equiva¬ 
lent, depending on your operating sys¬ 
tem), perform a high-level format, copy 
the system over, and load your files. 

However, when we repeated this pro¬ 
cess during testing with a Core Interna¬ 
tional Model 310 SCSI hard disk drive, 
we received numerous drive not ready 
and no boot device messages. Nothing 
in the documentation explains these 
errors. As it turns out, the emulation 
software that is stored in the final drive 
block cannot be erased, and the utility 
software is not smart enough to know 
what to do when it discovers that the 
driver software already exists. This was 
the source of our numerous error mes¬ 
sages, according to DPT technical-sup- 
port personnel. (DPT sent us a utility 
that will erase the driver software. The 
company doesn’t ship the utility in the 
basic package on the theory that once you 
conduct a low-level format and install the 
driver, you don’t need to remove it unless 
you change controllers.) 

The documentation lacked a “quick 
start’’ section, forcing you to uncover in¬ 
stallation instructions obscurely embed¬ 
ded in page after page of technical dis¬ 
cussion. When we put aside the manual 
and anonymously called the company, 
technical support proved to be quite 
good. On one call, we received 20 min¬ 
utes of support time without complaint. 

Aside from poor on-screen instruction 
and incomplete documention, we liked 
the SmartConnex. Although DPT rates 
the SmartConnex’s transfers at only 4 
megabytes per second, we found that it 
operated relatively quickly. It rapidly 
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Smaller Computers. 
Bigger Applications. 



The dimensions of computing are chang¬ 
ing. Today's lower profile, higher-end 286 and 
386 computers are taking up less desktop 
space and taking on much bigger applications. 
Matching these new computing dimensions 
with new dimensions in storage has never 
been more important. And once again, it is a 
company called Storage Dimensions that is 
doing that matching. 

We call it performance matching, actually. 
And our new 100,200 and 320 megabyte 
internal SpeedStor* subsystems are three 
solid examples of how we put you well in front 
of today’s 286/386 power curve. Because 
you get smartly engineered half-high storage 


matched not only to the new smaller computer 
enclosures, but to their larger performance 
demands. With our proprietary SCSI-based 
architecture, host bus adaptor and on-board 
look-ahead caching for added speed. Plus 
an optional floppy port for cost effective 
installation and expansion. 

Whether you measure your storage needs 
in square inches, megabytes or milliseconds, 
you’ll find the dimensions you require are 
the ones we deliver. The ones that have put 
our products on more desktops than any other 
storage solution. Call us at (408) 879-0300. 
Storage Dimensions. 2145 Hamilton Avenue, 
San Jose, CA 95125. 



STORAGE DIMENSIONS 


See us at Rotunda Booth #4214. 

OCMnoCH/Fall '90 

November 12-16,1990 
Las Vfegas, Nevada 


B-SS2 

Please send literature, circle 325 on Reader Service Card. 


SpcetfStor is a registered Lrodemarlusf Storage Dlmenslnffc* 4 I ttKJStJjragePjmcfialQns 

Call me, Vm interested, circle 324 on Reader Service Card. 
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AccSys for 


• Set of C libraries for easy access 
to Paradox data and Index files. 

• No need to concern yourself with 
internal files format. 

■ Increased performance shortens 
processing time. 

• Total control over table files primary 
and secondary index files 

» Network and single-user versions available. 

Copio International Ltd. 

1964 Richion Drive. Wheaton, Illinois 60187 
708/682-8898 FAX 708/665-9841 

Instant into via FaxFacts: 617/740-0025 Press: 1625007/* 


THE MOST ADVANCED 
CORDLESS MOUSE 



THE ZEN MOUSE 

Available in cordless and corded models for 
IBM PC% PS/2% and compatibles. 


» Dynamic Tracking * No Mouse Pad Required 

• 10-1000 dpi * Compatible with virtually 

■ No Cleaning Required all application software 

• Rechargeable * Made in USA 

• Compatible with Microsoft™ Logitech™ and MSC Mice 

ZENY 

COMPUTER 
SYSTEMS INC. 

4033 Clipper Court Tel 415/659-0386 

Fremont, California 94538 Fax 415/659-0468 

10% OFF WITH THIS AD 



you get past the 
installation difficulties, 
the SmartConnex 
performs as promised. 


completed long menus and data-file 
searches. BYTE Lab benchmarks of the 
board with the Core hard disk drive 
showed random-read throughput of about 
45K bytes per second; random-write 
throughput came in at around 54K bytes 
per second (see the figure). For compar¬ 
ison, we ran the same tests using the 
Western Digital FASST SCSI controller 
that ships with the drive. We found the 
Western Digital controller considerably 
slower on reads and nearly identical on 
writes: Random-read throughput was ap¬ 
proximately 3IK bytes per second; ran¬ 
dom-write throughput was more than 
53K bytes per second. 

Guarded Recommendation 

Once you get past the installation diffi¬ 
culties, the SmartConnex performs as 
promised: It’s somewhat faster than the 
interface that comes with the drive we 
tested, and the board's ST506 drive emu¬ 
lation makes for what should be an easy 
installation. We also liked the internal 
and external connections and the option¬ 
al built-in floppy disk drive controller 
that lets you replace your existing con¬ 
troller, if that's what you need. 

However; we are concerned that the 
board did not fit easily into four of our 
test machines, and the lack of easy-to- 
understand documentation and on-screen 
prompts made the installation much 
more difficult than it should be. 

If you want to enhance your PC with 
SCSI, the SmartConnex can simplify the 
installation. lust make sure your com¬ 
puter’s case is large enough to hold the 
board and that you have DPT’s technical- 
support number in your telephone’s auto- 
dialer. ■ 


Corey Sandler is president of Word Asso¬ 
ciation, a consortium of high-technology 
writers and consultants headquartered in 
Nantucket t Massachusetts. He can be 
reached on BIX c/o "editors. ” He worked 
with Word Association technical editor 
Tom Budgett in testing the DPT board. 
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assembler. Our R&D Department 
works day in and day out, developing 
new technologies to keep Northgate 
on the cutting edge of high 
performance computing. 

We design and manufacture our 
own motherboards in the U.S.A. If 
you hear otherwise, hang up ... you 
deserve the truth! 

A word about price, Northgate is 
the performance/price leader in 
systems for home and office. No, 
Northgate computers aren't the 
cheapest. Why? Because we don’t 
take shortcuts in technology to get 
performance gains and hold prices 
down. Some companies cut corners 


I^on’t be puzzled about com- 
M Jputing for the 90s— call the 
U company who speaks your lan¬ 
guage: Northgate. We’re your 
problem-solving partners. We listen to 
your needs, analyze options, then 
recommend solutions. 


We use a “modular systems* approach 
that allows us to custom configure 
your system to meet your current and 
future needs. 


Now, let’s shatter a few myths.. 


Northgate is a true manufacturer 
of computing systems ... not an 


to get speed improvements. Shadow 
RAM is one such technique. 


Shadow RAM sets aside room in 
RAM for temporary' storage of system 
and video I/O instructions normally 
stored in system ROM. By running 
these routines in RAM, instructions 
can be executed at the micro¬ 
processors fastest speed. 


However, this RAM is best used for 
extended memory needs like disk 
caching, RAM disk, and spoolers. 
When Shadow RAM eats up this 
space, you can experience software 
compatibility and operating problems. 
Yoif 11 never experience shortcut- 
related problems with a Northgate 
system. Call toll-free 800-548-1993, 


Only NorthMe Makes 

Sense Of It All! 
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Northgate Brings It All Together And 
Puts Ibwer For The 90s In Your Hands! 


Torthgate exemplifies power! 

/ IBM! Compaq! Dell! All the 
X T others! The unquestioned industry 
leader is Northgate! Why? Only Northgate 
solves the puzzle! Nowhere else can you get 
the blistering combination of triple caching 
power... industry's fastest components and 
peripherals... performance boosting soft* 
ware... power services and technical 
support... all for incredible factory- 
direct prices! 

Tri-Caching technology 
breaks performance barriers! 

Caching guarantees power computing 
into the 90's! Northgate uses three types of 
caching technology to extend total system 
performance. Each system has a minimum 
of 64K SRAM memory cache, 32K-64K 
cache hard disk controllers and caching 
software-all for enhanced performance 
and speed. 




MAIN MEMORY 



instead of the disk. Result? Accelerated I/O 
transactions! 

Caching Software! Northgate uses disk 
caching software for enhanced performance. 
Here's how it works. During a session the 
software learns 1 ’ to anticipate w hat data 
you’ll need next and brings it into the cache 
for quick retrieval. 

Industry’s most powerful 
components and peripherals! 

System speed is not based on the CPU 
alone. Hard drives, floppy drives, video 
cards and other peripherals ail play a part in 
enhancing overall performance. One slow 
dement slows the whole system dow r n. 
Northgate solves this problem by using the 
latest in AT interface technology to 
maximize system performance. 

Hard disks made just for Northgate 

customers—fastest in the 
world! For Northgate (and 
you!) only the fastest hard 
drives will do. Our 
complete selection of hard 
drives—featuring our 
exclusive Maxtor 
ZOOMb-use AT 
technology with disk 
caching controllers for fast, 
efficient throughput. 


M ANATOMY OF 
m CACHING 


SRAM Memory Cache! Northgate uses 
high-speed 64K-256K static SRAM cache to 
buffer frequently requested data from slower 
memory storage areas. RAM cache reduces 
the main processor’s idle time (w'ait stage) 
while data is transferred to and from main 
memory. Our external 486 SRAM cache 
operates in true burst mode for 
33Mb/second execution of instructions. 
Boosts the hit rate for data finding to 99%! 

Hard Disk Caching Controllers! Disk 
caching improves performance by relieving 
the bottle neck caused by hard drives. 

When reading and writing to hard disk, the 
information passes through a RAM cache 
buffer. This buffer retains data after it has 
been sent to its destination. If the same data 
is needed ag^in, it is drawn from the cache 


Fastest video 
combinations on the 
market-screens appear almost before 
you release “Enter*! Northgates 16-bit 
Super VGA lets you zip through desktop 
publishing, w indowing and other bit-mapped 
graphics operations. Select from our broad 
range of high performance monitors and 
video cards to meet the most demanding 
design and engineering applications! 

Now... performance 
software unleashes the 
power of your Northgate! 

To make the most of our awesome pow r er, 
were including FREE performance software 
with our Elegance™ 386™ and 486™ Power 
User’s systems. This $1139.00 suggested 
retail value includes Microsoft® Windows™ 
3.0, Samoa® Ami™ Professional word 
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processing and Informix® Wingz™ graphics 
spreadsheet. 

Microsoft® Windows™3.0! 

YouVe heard about 
the point-and-click 
case of Apple 
computing. Now 
Windows brings it 
to the DOS world! 

Window s speeds through even the most 
demanding 32-bit software... makes 
program operation and multi-tasking 
a breeze! 

AmiPro™—word processing 
and desktop publishing 
in one! 

You get 
sophisticated 
word processing 
features including 
130,000 word 
spell check, dictionary, thesaurus, search 
and replace, editable page view’s, multiple 
fonts, integrated graphics and more! And 
you get the look and feel of expensive 
desktop publishing packages! 

Wingz™—powerful graphics 
spreadsheet and database 
program! 

Wingz for 
Windows 3,0 
is the first 
spreadsheet 
program that lets 
you take full 
advantage of today's powerful 
windows/graphics based environments. You 
get unsurpassed number-crunching power 
and page perfect presentations. 

FOR MORE INFORMATION, 

CALL TOLL-FREE 24 HOURS EVERY DAY 

800 - 548-1993 

Notice to the Hearing Impaired: Northgate has 
TDD capability. Dial 800-535-0602, 

NORTHGATE , /' 

COMPUTER #£$&&&/ 

SYSTEMS -— * 

7075 Flying Cloud Drive, Eden Prairie, MN 55344 
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New Northgate Elegance 486i" System 


“Editors’ Choice” said PC Magazine? 

(Adding: “Northgate stops at nothing to please its 
customers...97 0/o would buy again!”**) 



InjbWorldhi® scored 
it 9.1-top rating ever! 1 

Incredible power and unmatched 
performance at a price you’d 
expect to pav for a 386™! 

s 5895 00 

Delivered to Your Home or Office 

TT Thether 80286,386 or 
t/mf 486 technology* Northgate 
f f consistently brings you top rated 
systems. Our value and performance is 
unexcelled when you look at the experts" 
opinions, Northgate Is a company in 
which you can place your trust—perhaps 
our most important advantage! 

In January, 1988, Northgate won its 
first Editors’ Choice for the 286/12 
SuperMicro. Northgate leadership 
prevailed again when PC Magazine 
benched 386 systems. One couldht do 
better. Three Editors" Choice — one for 
each speed in our Elegance line of 20* 25 
and 33MHz systems. Northgate is the 
only company who can make this claim! 

PC Magazine then called for 486 
ISA systems for review. Result: 
there was no question about it, “Only 
one machine stands out," they said, 

“you could pay less for a 486 system* 
but not get the bonuses that are offered 
with the Elegance.** 

Along the way, we added another Editors" 
Choice of our OmniKef keyboard. 

There you have it ... 

A record five Editors’ Choice 
Awards in one year’s time! 


About the same time, the tough 
testers at Injrmorld were thoroughly and 
methodically examining Elegance 486i. 
"fhey reported you could buy the next 
highest ranked system (scoring 8.2 vs. 
our 9.1) but you'd also pay three 
times as much!t 

InJbWorhPs editors concluded that 
Northgates 486i “leads the pack by a 
comfortable margin. It offers impressive 
performance, exceptional expandability 
and it is tops in support and valued 

A subsequent issue of Infcfflorld 
(July 30, 1990) showed Elegance 
486i leading the pack again as a 
network file server and 
stand-alone system as well. 

And, as if we had planned it, 

PC Magazine came along with its 
Service and Reliability issue in 
which Northgates dedication to 


customer support was well evidenced, 
“As we learned more about its service 
policies, it became dear that Northgate 
stops at nothing to please its customers." 
No wonder “Northgate was the 
hands-down winner when it came to 
customer loyalty."" 

That's the story* Designed and built to 
perform. Proven by the industry's most 
demanding testing. Fairly priced. And 
backed by people with a passion to serve 
you with a support policy that inspired 
one magazine columnist 
to say: 

“What WordPerfect is to 
software support, Northgate is 
to hardware and there are even a 
few things that WordPerfect 
could learn from the folks in 
Minneapolis, North^te is fast 
becoming the Nordstrom of the 
computer worlds 
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Complete with the Spectacular 200MB Maxtor 
“Power Max” Super-fast hard drive! (Maximized 
performance exclusively for Northgate and you!) 


r he secret to Northgate s 
state-of-the-art power! The 
486 processor combines the 
capabilities of an enhanced 386, an 
advanced internal cache controller and 
8K of supporting static cache memory. 
The chip also incorporates an enhanced 
387 FPU (Floating Point Unit). You gpt 
increased performance for the most 
demanding math-based applications. 

Northgate caching enhancements 
give you greater speed! Wove added 
a 64K read write-back SRAM cache 
(expandable to a Northgate exclusive 


256K) to further accelerate the exeeudon 
of instructions. I/O transactions are 
faster than ever thanks to a 32K hard 
drive cache controller. Finally, we armed 
Elegance 486/25 with Smartdrive DOS 
disk caching software. Result? Processing 
speed you must see to believe! 

Elegance 486i ISA is the perfect 
high performance graphics/software 
workstation or network server. Its multi¬ 
stage caching is an excellent match for 
tough number-crunching operations. 

Look at everything you get! Elegance 
486i comes with 4Mb of RAM, a 


200Mb Maxtor hard disk with 15ms 
access, 1.2Mb 5.25 fl and 1.44Mb 3.5” 
floppies, desktop case, 14” monochrome 
monitor, exclusive Omni Key keyboard 
and Microsoft® Window's™ 3,0. 

Or select our Power System with 
seven bay tower case, 14" SVGA color 
monitor with 1024 x 768 resolution, I6*bit 
SVGA adapter with 512K video memory, 
and 220 watt power supply. PLUS! 
Microsoft Windows 3.0, Samoa* Ami™ 
Professional word processing software 
and Wingz™ graphics spreadsheet 
and database software. A SI 139.00 
value software is yours at NO 
EXTRA CHARGE! 

Support power! Your Elegance 486i 
ISA is backed by expert toll-free 
technical support 24 hours a day, seven 
days a week. PLUS, free on-site next 
day service to most locations if we cant 
solve your problems over the phone 
AND a 1 year parts and labor warranty 
(5 years on Omni Key keyboard). 

Use Elegance 486i ISA RISK 
FREE for 30 days! If it fails to meet 
your expectations, return it for a full 
refund ... no questions asked! 

ORDER TODAY! Call toll-free 
24 hours every day. 

Complete Elegance 486i System 

;oo 

ONLY 

Bower User’s System Just *6495 00 

Delivered to your home or office 

EASY FINANCING: Easy payment options. Use 
your Northgate Big L N r , VISA, MasterCard ... or lease 
it. Up to Five-year terms available. 

GML TOLL-FREE 24 HOURS EVERY DAY 

800-548-1993 

Fax your order. (612) 943-8338 
Notice lo the Hearing Impaired: Northgate has 
TDD capability. Dial 800-535-0602. 

MOftTfiGATE 4 w/ / . 

7075 Flying Cloud Drive, Eden Prairie, MN 55344 

41 njjKu reserved. MnnkiEi“. fRanifay snd die NfirthgjM= “N - kfgp np|3i«re4 inderrarks f^onheaw CwfifHHer SywCTro- HU86 and BQ336 ire irideniarki of Intri. All uther pcuducta irut brand nimi 
tj« f fifllpari irt Pfic-ca ifhl spti.llkiujuui vubfctf» change mthuul itbliLi:. Nurtligilr itxivn Ihc fi|jh[ Lu jubsLilute LurnpuiiL-nts at irtf lliI di pturr quality or |icil<irnu.»iT. All items subject to JWItlabtliry 
Wc support die ethical UK of software lb report CivyOgta violations, call die Saftwmn: PubJiSliCrS AssoostHkO's AnLi-PuiLT Hotlmc il I-SDO-3KS-PIAB. 


Elegance 486i ISA System I vatu res 

♦ 25MHz Intel* 80486 processor 

♦ 200 watt power supply (220 watt 

♦ 4Mb of 32-bit RAM (expandable to 

power supply in tower case) 

8Mb on motherboard; total system 

♦ Desktop case with room for 3 exposed 

RAM of 16Mb with optional 32-bit 

and 2 internal half-height devices 

memory r card) 

4 Front mounted reset and high/low 

♦ Proprietary, U.S.-made motherboard 

speed controls 

♦ 200Mb Maxtor hard drive with 15ms 

♦ Exclusive Northgate OmmKeyi 

access; 16-bic controller with 1:1 

ULTRA keyboard 

interleave; 32K disk read-look-ahead 

4 MS-DOS 4.01 and GW-BAS1C 

cache buffer 

software installed 

♦ 64K SRAM memory' cache; 

# On-line Users Guide to the system 

read/wTite-back caching 

and MS-DOS 4.01 

♦ High density 1.2Mb 5.25" and 1.44Mb 

♦ QA Plus Diagnostic and Utility 

3.5 "floppy drives; also read/write low 

software 

density disks 

♦ Microsoft Windows 3.0 and mouse 

♦ Eight expansion slots; one 32-bit slot; 
six 16-bit and one 8-bit slot 

4 1 year warranty' on system parts and 
labor; 5 years on keyboard 

4 Weitek math coprocessor support 

4 Unlimited 24-hour toll-free technical 

* One parallel and two serial ports 

support 

* High-resolution monochrome monitor 

4 Free on-site service for one year 

♦ Clock/calendar chip rated at 5 years 

4 FOG Class B Certified 


Select the options you need.,. 

let Northgate custom build them into your system today! 

4 Hard drives up to 1.2 Gigabytes 

4 Laser quality' and dot matrix 

4 Tape back up devices 

printers 

4 Floppy, CD ROM and optical drives 

4 SVGA color monitors and cards 

4 Modems 

4 Wfeitek coprocessors 


ICLC TuUl Uy& 

s 5895' 


©Copyi i(?ln Nordlgite Con^Futer Systems, Inc. J.99D. A 
arc trademarks and registered T/ackmiwfcf td rhdr [E 


1 K MugtniBt, Sepresnber 11 , l*>W ' ‘ PC Ma^uw. September 1 5,1' 
July J,(h. 1990 tt CtokfluHr AukusI, 1990 
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Northgate Elegance 386733 System... 

“...combines top performance, good 
components and aggressive pricing... 
excellent performer around.” 



NOVEL! LABS 
AUTHORIZED 

TESTED and 
APPROVED 

NletWbre Gornpcilibfe 


ward winning 386 
performance! Sizzling 
Northgate Elegance 386/33 
and 386/25 systems both won 
PC Magazine Editor’s Choice awards, 
been rated §1 and #2 products 
(respectively) in Infifflorld AND 
received Computer Shopper* Best Buy* 
recognitions. No other company can 
make that claim! Here’s how we did it! 


Elegance 386’s high performance 
motherboard is designed and 
manufactured by Northgate. With a 
16Mb 32-bit DRAM capacity, it’s 
consistently rated in the top 1% of 
performance — at 25 and 33MHz, 
Elegance 386 is the fastest in its class! 

Tri-caching started here! Elegance 
was Northgates first triple caching 


machine. It comes with 64K read 
wTite-back SRAM cache to accelerate 
the execution of instructions. And, as 
your needs increase you can expand 
Elegance’s SRAM to a Northgate 
exclusive 256K! A 32K hard drive 
cache controller accelerates I/O 
transactions while Smartdrive DOS 
disk caching software increases overall 
system throughput. 
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Z ip through demanding 
programs. Multi-stage 
caching easily handles even a 
heavy overhead of video programs, 
I/O intensive tasks, network servers, 
large data bases and advanced 
desktop publishing programs. 

Desktop or tower. . .your choice! 
Elegance 386 comes standard in 
our elegant five bay desktop 
case. Our popular seven bay 
tower case is also available. 

Either way, you get plenty of 
room for all kinds of I/O 
boards, and internal/external 
peripherals. 

Start with our base 
system! Northgates base 
system includes 1Mb of 
RAM, a 40Mb fast access 
hard drive, 1.2Mb 5.25" and 1.44Mb 
3.5"floppy drives, a 14" high resolution 
monochrome monitor and our 
exclusive Omni Key*! PLUS keyboard. 


Tell us what you need. . ;we’ll 
build your system! Performance 
options include: hard drive options 
up to 1.2 gigabytes with 15ms 
access; VGA and SVGA color cards 
and monitors; Intel and VVeitek math 
coprocessors; CD ROM and optical 
drives; tape backups; printers and a 
host of others! 

Or select our Power 
System with 4Mb of RAM, a 
200Mb Maxtor hard drive with 
15ms access, 1.2Mb 5,25" 
and 1.44Mb 3.5"floppies, a 
14" Super VGA color monitor 
and an Omni Key keyboard. 
Gomes complete with 
Microsoft* Windows™ 
S.OfSamna^AmT 1 Professional 
word processing software, 
Wingz™ graphics spreadsheet 
and database software and a mouse. 
This $1139.00 suggested retail 
value software is yours at NO 
EXTRA CHARGE! 



Elegance 386 Base System Features: 


• 25 or 33MHz Intel* 8G386DX 


processor 

* 1Mb of 32-bit RAM (expandable to 
8Mb on motherboard; total system 
RAM of 16Mb with optional 32431c 
memory card) 

* Proprietary, U.S-made motherboard 

* 40Mb last access hard drive; 16-bit 
controller with 1:1 interleave; 32K 
disk read-look-ahead cache buffer 

* 64K SRAM memory cache; read / 
write-back caching 

* High density 1.2Mb 5.25*and 
1.44Mb 3.5"floppy drives; also 
read/write low density disks 

* Eight expansion slots; one 32-hit slot; 
six 16-bit and one 8-bit slot 

* Weitek math coprocessor support 

■ One parallel and two serial ports 

* Hercules compatible video adapter 

* Clock / calendar chip rated at 5 years 


200 watt power supply (220 watt 
power supply in tower case) 

Optional seven bay upright Tower 
case; room for three exposed and four 
internal half-height devices or desktop 
case with room for th ree exposed and 
2 internal half-height devices 

• Front mounted reset and high / low 
speed controls 

• Exclusive Northgate 
Omni Key! ULTRA keyboard 

* 14 w high resolution monochrome 
monitor 

• MS-DOS 4.01 and GWSASIC 

software installed 

■ On-line User’s Guide to the system 
and MS-DOS 4,01 

* QA Plus Diagnostic and Utility 
software 

* 1 year warrants' on system parts and 
labor: 5 years on key board 

■ FCC Class B Certified 


Industry’s finest 24-hour toll* 
free technical support! Your 
Elegance 386 is backed by expert 
technical support any time you need 
it. Call toll-free, 7 days a week, 

24 hours a day. PLUS, free on-site 
next day service to most locations if 
we can’t solve your problems over 
the phone. 

Elegance 386 is backed by a one year 
warranty on pans and labor; five 
years on the OmniKey keyboard. If a 
part fails, well ship a replacement to 
you overnight at our expense — 
before you return your part! 

Use Elegance 386 25 or 33M1 Iz 
RISK FREE for 30 days! If it fails 
to meet your expectations, return it. 
No questions asked. 


ORDER TODAY! Call toll-free 
24 hours every day, 

25MHz Base System Model 

$ 2999 °° 

Power User’s System *4699® 

33MHz Base System Model 

S349900 

Power User’s System *5199°° 
Delivered to your home or office 

EASY FINANCING: Easy 
payment options. Use your Northgate 
Big‘NT, VISA, MasterCard.. .or lease 
it. Up to five-year terms available. 

CALL TOLL-FREE 24 HOURS EVERY DAY 

800-548-1993 

Fa* your order. (612) 945-8338 

Notice to the Hearing Impaired: Northjspte has 
TDD capability. Dial 800^535-0602- 


7075 Flying Cloud Drive* Eden Prairie. MN 55344 


■E'CopyiigjluNuitiigalc Cumputri System*. Inc. LWt). All ritfii.i reserved. N<inli|puc. OmwiKty mil the NnrvhgpjEE 'N' Id|(o he re p.vierc d trademark, n! Niinhftisc Computet Systirnu. 8£kJ86 and .-tO-Mti are trademarks of Intel. 

AM (rttier prajuti, a iul hnnri names arc rradtrcvsrka and repstfled uideurafki of iheii rapeetiw companies Prices and-speciricai iony sidiject co flwngc *i[hour notice- N"r>nhgatc reserte* the right m ttbfllnmi caetpODcaci of equal of pratcT quality osr 
performance. All itemssubject ti> avatlabtlily Vife support the Eshicil use ol tnfrware. Tit repatt uilrwire cupviij^n viulauunx, call the SciCtwarc Pubkiahcis AsslullJ inns- An:i-Pirucy HmLinr at I-MOO-Aftflr-PtRB. 
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Northgate Announces.. 




irst time ever! Now you 
can have Northgate Elegance™ 
power, speed and performance 
in our popular space-saving 
SlimLine case! Elegance 386 
computers shocked the industry 
with a #1 and #2 sweep of Infiworld's 
1989 best product awards; AND 
three Editors Choice awards from 
PC Magazine. 

Cache! Cache! Cache! Like our 
powerful Elegance systems, 

SlimLine 386 features 64K SRAM 
cache to zip through the execution 
of instructions. For even faster 
speed, weve added a hard drive 


cache to make quick work of I/O 
transactions. To top it off, SlimLine 
386 comes with Smartdrive 
DOS disk caching software that 
anticipates the information you'll 
need next and brings it into the 
cache for fast access. 

Better features across the 
board! SlimLines motherboard 
is highly integrated, allowing 
maximum system features in the 
smallest possible space. It includes 
space for up to 8Mb of 32-bit 
RAM, one parallel and two serial 
ports, fully integrated floppy disk 
controller and IDE hard drive 


controller. Plus an integrated 
SVGA with 512K Video RAM to 
speed up bus throughput — 
makes the system faster and 
more reliable! And there is still 
room for expansion with five 
open slots. 

Three speeds! SlimLine 386 
comes with your choice of 386DX 
25 or 33MHz processors. For 
faster math-based applications — 
budgets, forecasts, spreadsheets 
and databases — all models feature 
80387 coprocessor support to 
allow you to easily add floating 
point unit (FPU) performance. 
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33 Cache Systems! 


11 purpose systems! 
SlimLine Cache is the 
perfect network workstation 
or stand-alone unit for business 
and home use. It provides excellent 
support for advanced desktop 
publishing and graphics. 

Base system includes 1Mb of 
RAM (expandable to 8Mb on the 
motherboard), a 40Mb fast access 
hard drive, 1.2Mb 5.25" and 
1.44 3.5" floppy drives, a 12" VGA 
monochrome monitor and our 
exclusive Omni Key 9 1 PLUS 
keyboard. 

You name it, we’ll build it! 
Performance options include hard 
drives up to our super-fast 15ms 
200Mb Maxtor hard drive, monitors 
and video display cards, math 
coprocessors, tape backups, printers 
and a host of other choices. 

Or select our Power System 
with 4Mb of RAM, a 200Mb fast 
access hard drive, 1.2Mb 5.25" 
and 1.44Mb 3.5" floppies, a 14" 
Super VGA color monitor and 
an Omni Key keyboard. Comes 
complete with Microsoft® Windows™ 
3.0, Samna® Ami™ Professional 
word processing software, Informix® 
Wingz™ graphics spreadsheet and 
database software and a mouse to 
maximize system performance. 

This $1139.00 suggested retail 
value software is yours at NO 
EXTRA CHARGE! 

Industry’s finest 24-hour toll- 
free technical support! Your 
SlimLine 386 Cache is backed by 
expert technical support any time 
you need it. Call toll-free, 7 days 


a week, 24 hours a day. PLUS, 
free on-site next day service 
to most locations if we cant solve 
your problems over the phone. 


Slimline 386 Base 
System Features: 

• 25 or 33MHz Intel* 80386DX 
processor 

• 1Mb of 32-bit DRAM (expandable to 
8Mb on motherboard) 

• Down-scaled, proprietary, U.S.-made 
motherboard 

• 40Mb fast access hard drive; AT bus 
interface; 1:1 interleave; 32K or 64K 
look ahead disk caching 

• 64K SRAM memory cache; read / 
write-back caching 

• High density 1.2Mb 5.25 # and 1.44Mb 
3.5"floppy drives; also read/write low 
density disks 

• Five open expansion slots; three full 
length 16-bit and 2 half length 8-bit 

• 25or33MHz80387orWeitek 
coprocessor support 

• One parallel and two serial ports 

• Built-in 16-bit SVGA with up to 1024 x 
768 resolution: 512K video memory 

• Clock / calendar chip rated at 5 years 

• 100 watt power supply 

• Small footprint SlimLine case with 
room for two exposed and 1 internal 
half-height devices 

• Front mounted reset and high / low 
speed controls 

• Exclusive fcorthfpte OmniKey / PLUS 
keyboard 

• 12" VGA monochrome monitor 

• MS-DOS 4.01 andGW-RASIC 
software installed 

• On-line Users Guide to the system 
and MS-DOS 4.01 

• QA Plus diagnostic and utility software 

• Smartdrive caching software 

• 1 year warranty on system parts and 
labor; 5 years on keyboard 

• FCC Class B Certified 


More great support! Your new r 
SlimLine 386 Cache comes w r ith a 
one year warranty on parts and 
labor; five years on the OmniKey 
keyboard. If a part fails, well ship a 
replacement to you overnight at 
our expense — before you return 
your part! 

Use SlimLine 386 Cache RISK 
FREE for 30 days! If it fails to 
meet your expectations, return it. 
No questions asked! 

ORDER TODAY! Call toll-free 
24 hours every day. 

25MHz Base System Model 

$299900 

Power User’s System *4499°° 

33MHz Base System Model 

$ 3499 °° 

Pow er User’s System *4999“ 
Delivered to your home or office 

EASY FINANCING: Easy payment options. 
Use pur Northgate Big'NT, VISA, MasterCard... 
or lease it. Up to five-year terms available. 

CALL TOLL-FREE 24 HOURS EVERYDAY 

800 - 548-1993 

Fax your order. (612) 943-8338 

Notice to the Hearing Impaired: Northgate has 

TDD capability. Dial 800-535-0602. 

^ If NORTHGATE 0 , 

7075 Flying Cloud Drive, Eden Prairie, MN 55344 
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New From Northgate 
20 MHz Fbwered Up 



y es, were a bit late to the party 
with SX systems. Flow come? 
We just couldn’t bring ourselves 
to market another ho-hum SX. 

So we put our research and 
development team on it Boy 
did they rise to the challenge! Now 
you can get an SX 16 or 20 MHz 
machine with the power to run 
Microsoft® Windows™ and other 32-bit 
software at flashing cache-enhanced 
speeds. And, they packaged all this 
power and performance into our 


exclusive space-saving case—a 
favorite of Northgate customers! 

The secret to SlimLine’s 
space-saving design? A fully 
integrated motherboard designed and 
manufactured by Northgate! This 
design reduces bus load —makes 
the system faster and more reliable! 

Motherboard features include a 
built-in VGA adapter (with 512K 
Video RAM), parallel and two serial 
ports, fully integrated floppy disk 


controller and IDE hard drive 
controller. Motherboard integration 
also makes it easier to install modems 
or add-in cards. 

Triple cache boosts performance 
to zero wait state! You get a 
built-in 64K memory SRAM cache 
to accelerate the execution of 
instructions; hard drive caching 
accelerates I/O transactions; 
and disk caching software speeds 
the movement of data to and from 
the CPU. 
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Slimline 386SX 16 Or 
With 64K Cache! 


^flimLine 386SX is perfect for 
office environments and home 
kJ use. It handles word processing, 
spreadsheet, database management and 
most graphics applications with ease. 

Slimline 386SX base system 
includes 1Mb of RAM (expandable 
to 8Mb) on the motherboard, 
a 40Mb fast access hard drive, 1.2Mb 
5.25 ff and 1.44Mb 3.5" floppy 
drives, and a 12" VGA monochrome 
monitor. Plus, you get Northgates 
award-winning OrnniKey'"! 102 
keyboard. 


Or, well build your system to 
your specs! There’s room for three 
half-height devices including floppy 
drives, hard disk or tape backup. 
Choose from 80, 100, or our 200Mb 
hard drive with 15ms access. And, 
you still have five open expansion 
slots (3 full-length 16-bit, and 
2 half-length 8-bit) for all of your 
peripherals. 

Exceptional support! SlimLine 
386SX is backed by expert technical 
support any time you need it. Call 
toll-free, 7 days a week, 24 hours 


Slimline 386SX System Features: 

■ Clock/calendar chip rated at 5 years 


16 or ZOMHz Intel® 80386SX 
processor 

1Mb of 3 2-bit DRAM (expandable to 
8Mb on motherboard) 

Down-scaled, proprietary, U.S.-made 
motherboard 

40Mb hard drive; AT bus interface; 

1:1 interleave; DtsCache; 64Klook 
ahead disk caching; 19ms access 

64K SRAM memory cache; 
read/write-back caching 

High density 1.2Mb 5.25"and 1.44Mb 
3,5" floppy drives; also read/write low 
density disks 

Five open expansion slots; three full 
length 16-bit and two half length 8-bit 

16 or 20MHz 80387SX or Vfeitek 
coprocessor support 

One parallel and two serial ports 

Built-in 16-bit SVGA with up to 1024 x 
768 resolution; 512K video memory 


100 watt power supply 

Small footprint SlimLine case with 
room for two exposed and one internal 
half-height devices 

Front mounted system reset and 
high/low speed controls 

Exclusive Northgate QmmKeyl 
102 keyboard 

12" VGA monochrome monitor 

MS-DOS 4.01 andGW-RASIC 
software installed 

On-line User’s Guide to the system and 
MS-DOS 4.01 

QA Plus diagnostic and utility 
software 

Smartdrive disk caching software 

1 year warranty on system parts and 
labor; 5 years on keyboard 

FCC Class B Pending 


a day. PLUS, free on-site next day 
service to most locations if we 
cant solve your problems over the 
phone. Of course, you get a one year 
warranty on parts and labor; five years 
on die OmniKey keyboard. If a part 
fails, well ship a replacement to you 
overnight at our expense before you 
return your part. 

Use a SlimLine 386SX RISK 
FREE for 30 days! If it fails to meet 
your expectations, return it! 

Order Today! Call toll-free 
24 hours every day. Ask about custom 
configurations, leasing and financing 
programs. 




16 MHz 
Base 
System 
Model 

20 MHz 
Base 
System 
Model 


*1999 

*2199 


00 


00 


Delivered to your home or office. 

Call for other configurations and pricing. 


EASY FINANCING: Easy payment options. 
Use your Northgate Big‘X VISA. MasterCard ... 
or lease it. Up to five-year terms available, 

CALL TOLL-FREE 24 HOURS EVERY DAY 

800 - 548-1993 

Fax your order. (612) 943-8338 

Notice to die Rearing Impaired: Nurthgate has 

IUD capability, Dial 800-535-0602. 


NORTHGATE * /* 

r computer fffeftSs&tptyf 
7075 Hying Cloud Drive, Eden Prairie. MN 55344 
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Order ¥>ur Northgate Computer Today, 

Make No Payments R>r 90 days! 


Just say “charge it” 
to your Big IN’ 
credit card! 





Get your new Northgate without 
spending a penny this year! 

Simply fill in the BigN information 
form and send it to Northgate. You’ll 
get prompt attention! Once you’re 
approved, call our systems consultants, 
toll-free, to select the Northgate 
configuration that perfectly matches 
your needs! 

You’ll free your other credit cards! 
Big ‘NT lets you easily increase your 
credit power. Best of all, you'll make 
no payments for your new computer 
for 90 days after shipment! But, don’t 
delay, computers must be ordered 
by December 31, 1990 to qualify for 
deferred billing! 

Northgate leases systems too! 
Choose from flexible terms up to five 
years in length. It’s never been easier 
to get Northgate computer systems 
than it is now! 

Call Northgate Now! 

800 - 548-1993 

HOURS: Monday - Friday 7 a.m. - 8 p.m. CST 

NORTHGATE r 

COMPUTER 

V SYSTEMS ft*™ 1 

7075 Flying Cloud Drive, Eden Prairie, MN 55344 


OPEN YOUR CREDIT CARD ACCOUNT BY FILLING OUT THE APPLICATION BELOW. 

Please complete all appropriate sections, providing at least two years residence and employment history. If you are self employed, please be 
sure to complete section d. THIS IS MOT A CREDIT AGREEMENT! One will be sent to you upon authorization of an account. (This Form 
Must Be Signed To Process Your Order.) AH Financed Purchases Are Subject To Credit Approval. K You Have Any Credit Questions, Please 
Call For Assistance. Thank You! 


A married person may apply for individual credit. I am applying for (check one box, please): 

□ JOINT CREDIT with another person. Complete entire application. 

□ INDIVIDUAL CREDIT complete only individual section. 

□ INDIVIDUAL CRE0IT but rely on income of another. Complete entire application. 

•If you are a married Wisconsin applicant, you must provide your spouse's information as indicated, even 
though your spouse may not be signing the contract. 


NOTICE TO 

WISCONSIN APPLICANTS 

You must disclose your marital 
itus. 

□ married 

□ 

□ 


1 a. Personal Information 

NAME 


HOMF PHONE { 1 


SOCIAL SECURITY NUMBER 


DATE OF BIRTH _ 

1 • / 

PRESENT A0DRESS 

CITY 

_ST_ 

ZIP 

DATE OF RESIDENCE M0. YR. 

BUYD RENTU OTHER □ 



PREVIOUS ADDRESS 


EMPLOYER_ 

MONTHLY GROSS SALARY $ 
PREVIOUS EMPLOYER_ 


DATE OF EMPLOYMENT M0. 


_ YR.. 


_ BUSINESS PHONE L 


I 


DATES OF EMPLOYMENT 


_ TO _ 


Income from alimony, child support or separate maintenance payments need not be disclosed if you do not wish to have it considered as 
basis for repaying the obligation. 

ADDITIONAL MONTHLY INCOME $ _SOURCE_ 


| b. Oedil Information 


PLEASETELL US IF YOU HAVE: 
BANK LOAN (Y/N)_ 


CHECKING ACCOUNT (Y/N) 

_ HOW MANY?_ 


_ SAVINGS ACCOUNT (Y/N) 


VISA (Y/N) 


HOW MANY? _ 


MASTERCARD (Y/N)_HOW MANY?_ FINANCE COMPANY LOAN (Y/N)_ 

DEPT. STORE CHARGE CARO (Y/N)_HOW MANY?_ CREDIT UNION ACCOUNT (Y/N) _ 

OTHER MAJOR CHARGE CARDS (Y/N)_HOW MANY?_ 

— 


_H0W MANY?_ 

_HOW MANY? 




7p, 


crsonul 


I Information 


JOINT APPLICANT'S NAME 
SOCIAL SECURITY NUMBER 
ADDRESS_ 


_ CITY 


.HOME PHONE (_ 
DATE OF BIRTH 
_ST_ 


_ YR. 


DATE OF RESIDENCE M0._ 

JOINT APPLICANT'S EMPLOYER_ 

MONTHLY GROSS SALARY $ _ 

NAME AND A00RESS OF NEAREST RELATIVE NOT LIVING WITH YOU _ 


DATE OF EMPLOYMENT M0. 


ZIP. 


_ YR. 


.BUSINESS PHONE L 


_ RELATIONSHIP 


| <1. Self-Employment Information 



BUSINESS NAME 

BUSINESS PHONE 1 I 


TYPE OF BUSINESS □ Proprietorship □ Partnership □ Corporation 
YOUR ANNUAL INCOME FROM BUSINESS Gross $ 

IN BUSINESS SINCE 


Net $ 


PERSONAL BANKER'S NAME 

BANKER S PHONE (_1 



| e. Customer Authorization 


_ 


I authorize Northgate Computer Systems or its assignees to investigate credit records and to report my performance hereunder to credit 
agencies. I hereby certify that the following information is furnished to you for the purpose of obtaining credit and is true and correct of 
the best of my knowledge and belief. There are costs associated with the use of this credit card. To obtain more information about these 
costs, call us at 1 800 548-1993 or write to P.0. Box 59080. Minneapolis, MN 55459 0080. 

NY-A consumer credit report may be requested in connection with this application or in connection with updates, renewals or extensions 
of any credit granted as a result of this application. If I subsequently ask for this information, I will be informed whether or not such a 
report was requested and, if so. the name and address of the agency that furnished the report. 

0H-THE OHIO LAWS AGAINST DISCRIMINATION REQUIRE THAT ALL CREDITORS MAKE CREDIT EQUALLY AVAILABLE TO ALL CREDIT 
WORTHY CUSTOMERS AND THAT CREDIT REPORTING AGENCIES MAINTAIN SEPARATE CREDIT HISTORIES ON EACH INDIVIDUAL 
UPON REQUEST. THE OHIO CIVIL RIGHTS COMMISSION ADMINISTERS COMPLIANCE WITH THIS LAW. 


APPLICANT'S SIGNATURE . 


JOINT APPLICANT'S SIGNATURE 


.DATE 
JJATE. 


FOR MARRIED WISCONSIN APPLICANTS: 

I acknowledge that the obligation described herein is being incurred in the interest of my marriage or family. 


BUYER'S SIGNATURE 


.DATE _ 


* You must request deferred billing when ordering. Payments will be deferred for three billing eyries after shipment. 
Interest will accrue during the deferred period at a rate of 1.5% per month (18% APR). 

This is not an application. A completed application and agreement must be on file prior to approval for credit. 
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Stanford Diehl 


REVIEW 

Windows Takes On WingZ 



◄ Photo Is With WingZ, it's 
easy to generate splashy 
graphs, text boxes with 
attached scroll bars, and 
user-defined buttons. 


Photo 2: WingZ gives you ^ 
powerful control over 
presentation graphics. You 
can even adjust the 
perspective and rotation of 
three-dimensional graphs. 


I f there is a medium for gauging the 
graphical prowess of Windows 3.0, 
WingZ is it. One look at WingZ on the 
Macintosh proves just how graphical a 
spreadsheet can be. But can it do the 
same tricks on top of DOS? And, more 
important, is all this graphical wizardry 
more than an aesthetic diversion? Name¬ 
ly, will it make your spreadsheet chores 
easier or more effective? 

The WingZ for Windows 3.0 comes 
bundled with an OS/2 version (the com¬ 
plete package is called WingZ PC). 



16011 College Blvd. 

Lenexa, KS 66219 
(913) 492-9922 

Hardware Needed 

2 MB of RAM (3 MB recommended); 2 
MB of hard disk space; VGA, EGA, or 
8514/A monitor 

Software Needed 

Microsoft Windows 3.0 

Price 

$499 

Inquiry 1226. 


When I began working with WingZ for 
Windows, I was immediately struck by 
its versatility and ease of use. Presenta¬ 
tion features approach desktop publish¬ 
ing capabilities, and making graphs is 
downright fun. WingZ fits effortlessly 
into the Windows 3.0 environment, in¬ 
cluding support of Dynamic Data Ex¬ 
change links and importing graphics 
metafiles. In the constrained arena of 
spreadsheets, WingZ apparently can leap 
through hoops of fire. 

Once I got down to work, though, 
some annoying limitations sprouted up. 
WingZ spreadsheets are as big as you 
want them to be. You’d use up memory 
before you could use up those billion or 
so cells. You would think, given this po¬ 
tential mass of data, that you could easily 
change defaults and reformat an entire 
sheet. Not so. I selected an entire sheet 
by clicking on a box in the corner of the 
sheet. Easy enough. But when I made 
format changes with the whole sheet 
specified, WingZ balked. The changes 
would affect any data already entered in 
the sheet, but newly entered data would 
revert to the default format. You have to 
highlight a range and change formats 
manually each time (or write a macro to 
do it for you). 

Taking Inventory 

As a model, I set up three monthly inven¬ 
tory worksheets and a quarterly summa¬ 


ry. The summary sheet used results from 
the three monthly sheets. I’ve found this 
type of operation easier to perform on a 
true three-dimensional spreadsheet such 
as Lotus 1-2-3 release 3.0. With true 3- 
D, all the sheets are combined into one 
structure resembling a cube. You can then 
“cut through” the cube to total the three 
monthly sheets. WingZ, on the other 
hand, uses external references to link the 
sheets. To reference a cell in an external 
sheet, you specify the filename and the 
cell reference (external.ref: al). 

WingZ linking facilities are disap¬ 
pointing for such a full-featured prod¬ 
uct. First, there is no way to use the 
mouse to specify links. Other linking 
spreadsheets, such as Quattro Pro and 
the inexpensive Lucid 3-D, let you pull 
up the external sheet and click on the cell 
you want to reference. WingZ forces you 
to manually enter the filename (includ¬ 
ing extension) as well as the cell refer¬ 
ence. This can get tiring when you need 
to reference a lot of external sheets. 

There are a couple more troublesome 
limitations when you link sheets. You 
can’t, for instance, link to a sheet on 
disk. All referenced sheets must be open. 
And WingZ does not automatically up¬ 
date the references. To negotiate the re¬ 
calc benchmark for the linked Savage 
worksheets, I had to write a script that 
called each sheet and recalculated them 
one at a time. 

Sometimes WingZ seemed surprising¬ 
ly intuitive; other times, not at all. When 
I typed in “Feb 90,” it understood that as 
a date and put the data in the default date 
format. Pretty smart. But when I added 
two cells together, both of them for¬ 
matted as currency, it did not format the 
result as currency. Sometimes it even 
seemed to outsmart itself. When I added 
a blank column into the worksheet, 
WingA adjusted my external cell refer¬ 
ences. I then had to go back and change 
them so that they referred to the cells in 
my external sheets—cells that, of course, 
did not change location. 

The Graphical Advantage 

Start churning out graphs, though, and 
you may just forget all about WingZ’s 
shortcomings. You just block off a range 
of data, click on the graph icon, and 
specify the area for the graph by simple 
click and drag. WingZ generates a graph 
on your sheet wherever you want it. 
There is a full grab bag of graphs to 
choose from, including scatter, contour, 
3-D, and wire-frame graphs, to name a 
few. Once your graph has been created, 
you can resize it, move it, or revise it 
from the Graph menu. 
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Windows Takes On WingZ 


Mathmix 


Sort 


DOS PRODUCTS 



Load 


Recalc 


Recalc linked 
or 3D 

_ j 


Short 


Long 


Savage 


Optimal recalc 


□ 

□ 


Excel 

for Windows 2.10 


Lotus 1 -2-3 
release 3.0 


Quattro Pro 1.0 


WingZ 
for Windows 


WingZ performed admirably on our standard spreadsheet benchmarks . Alt times are in seconds. Shorter bars indicate faster 
execution. 


DOS IN EPROM 


Or any other code, for that matter! PromKit allows 
you to create Eproms that look like read-only disk 
drives in your PC-compatible systems. Use PromKit 
even if you’re not a programmer. Just use PromKit 
to convert any disk into EPROM images for your 
Prom blaster! Copy system files, batch files, data files, 
or anything else you want. Use Proms for read-only, 
SRAMS lor read-write! Includes source code in C. 
Over 180 pages, including disk, only $179. Includes 
schematics for add-in boards. 


FRITF 1 We'll include a free copy of the pocket- 
l IVLC sjzed XT . AT Handbook by Choisser and 

Foster with each PromKit if you mention this ad when 
you order. Of course, this $9.95 value is also available 


by itself. Or buy five or more for only $5.00 each. 



Are you 
looking into 
other peoples’ 
Windows? 

Write your own Windows™ 3.0 applications 
Quickly and Easily with Software Engineer™. 

i A com plete LISP progra m min g envl ron me n t S nc lud Ing 
a LlSP-aware program editor. 

* Supports Dynamic Data Exchange (DDE) at a higher 
level lhan the SDK, Create bolh client and server 
applications, 

* Supports GDI, the clipboard, dialog boxes and menus. 

* Sample programs supplied include DDE sessions with 
Microsoft* 1 Excel and Micrografx™Charisma®. 

* Requires 386-based or fast 286-based machine and 
Windows™ 3.0, 

$249.95 

To order Software Engineer 
or for mare Information, 

Can (214)234-2611 
or FAX (214)234-2674 


Annabooks 

12145 Alla Carmel Ct* Suite 250 
San Diego, CA 92126 


FAX 619-592-0061 
Money-back guarantee 
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845 Arapaho Road * Suite 105 * Richardson * Texas * 7508 1 
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Finally An input device based on your input. 




New Limited 
Lifetime Warranty 



The new SummaSketch II tablets 
were created with one thing in 
mind—you, the people who use 
tablets every day. You said you 
wanted a complete plug and ploy 
package, so we're giving you 
the works—both in PC and 
Macintosh® SE and II versions. A 
12"xl2" or 18"x 12" graphics 
tablet with a 4-button cursor and 
2-button stylus, or 16-button 
cursor lor the PC. 

The PC version includes inter¬ 
face cobles for the IBM ® PC, AT, 
PS/2 and compatibles. A utilities 
diskette with test 
and reset soft¬ 
ware, an 
Autodesk ® 
Device Inter¬ 
face ™ driver, 
Universal Mouse 
Emulator ™ and a 
Microsoft® Windows 
driver. And an offer for 


See us at 


November 12-16, 1990 
Las Vegas, Nevada 
Booth #4224 


o free tablet template (US and 
Canada only) worth over $245. 

The Macintosh version has an 
Apple ® Desktop Bus ™ inter - 
face device to connect the 4 
tablet to the computer. 

You'll also get the most soft¬ 
ware compatibility with over 350 
PC programs and all Macintosh 
SE and II software written under 
the Apple Software Developers 
guidelines. 

SummaSketch II tablets have a 
standard accuracy measurement 
of ±0.015 inches, selectable res¬ 
olution of up to 1,016 lines per 
inch and high proximity so you 
can trace from documents up to 
] k* thick. Add in convenience fea¬ 
tures such os a power/proximity 
light, on-off switch, wedge shape 
design for easy use, lightweight 
construction for portability—and 
it's easy to see why SummaSketch 
is the industry standard and the 




obvious choice of today's com- 
puter professionals. 

Best of all, you get all of 
these benefits at on affordable 
price. And that’s why our new 
SummaSketch II is the easiest 
buying decision you have to 
make. Find out more about 
SummaSketch II today. For litera¬ 
ture and the name of a local 
dealer call 1-800-888-2028, 

Ext. 304. For technical informa¬ 
tion call 203-881-5400. 


K/Fall'90 


Suimagraphics 

Every decision should be this easy. 


hies Corporation. 
Seymour, CT 06483 • All rights reserved 


For IBM/Compatible information circle 326; For Macintosh information circle 327; For 
Reseller inquiries circle 328 on Reader Service Card. 


















REVIEW 


As flexible as these graphs are, they, 
too, suffer from surprising limitations. 
You must first block off a contiguous 
range of data and generate a chart before 
you can manipulate it. If you want to add 
a new series outside the selected range, 
you must first copy an existing series, 
select the copy, and then specify the new 
series. It would be much easier if you had 
the option to specify all your ranges up 
front, before the graph is drawn. As long 
as your data lies in contiguous columns 
or rows, you are all right, but once you 
start jumping around, things get 
complicated. 

In any case, the graphing functions 
are flexible enough for you to come up 
with just about any presentation that you 
could possibly want. You can even select 
different objects in the graph (the legend, 
the title, or the actual graph itself), sepa¬ 
rate them from the graph borders, and 
put them anywhere you want. I drew a 
graph, removed the legend, and placed it 
to the left of the row labels. I then placed 
the bars to the right of the data. 

WingZ really shines when it comes to 
manipulating graphical objects like this. 
You can easily create “buttons” by click¬ 
ing on an icon, and then attach scripts to 
them for truly automated spreadsheets. 
You could have sales data on your sheet 
along with a button that, when clicked 
on, would bring up another spreadsheet 
with a breakdown of sales by salesper¬ 
sons. You can draw ovals, rectangles, 
and polygons and fill them with a range 
of patterns or attach a drop shadow to 
them. Text fields are just as easy to 
create, and you can attach scroll bars to 
them. WingZ also boasts tabling, ma¬ 
trix, and database operations, as well as 
an impressive scripting language. A full 
set of functions is available, but if you 
can think up any functions it doesn’t 
have, you can define them yourself using 
the scripting language. 

In the end, WingZ is a mixed blessing. 
It can certainly put Windows through 
its paces, and for presentation punch, 
WingZ can’t be beaten. The Windows 
3.0 version is not quite as snappy as the 
Mac version, but it performs admirably 
when compared to other DOS (and even 
OS/2) products (see the figure). It falters 
somewhat when it’s faced with the nitty- 
gritty work of filling in formulas, link¬ 
ing sheets, and simple formatting. If you 
can put up with a little more up-front 
work, WingZ can make your final pre¬ 
sentations soar. ■ 


Stanford Diehl is a BYTE Lab testing 
editor/engineer and spreadsheet expert. 
He can be reached on BIX as “sdiehl. ” 
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Word is 
getting 
around. 



The news is spreading fast! 

Our 80,000 ecstatic customers are telling their friends about how 
much time they save on flowcharts and data flow diagrams. 
EasyFlow, unlike most "screen draw" programs, is dedicated to fast 
composition and modification of flowcharts and data flow diagrams. 
They’re spreading the news about the automatic line routing, 
automatic text centering and the slick cut & paste. 

They say you can create charts and then cleanly move them into a 
desktop publishing program. 

EasyFlow works with most matrix printers, 
laser printers and plotters. 

They’re saying they got all this plus a 200 page manual 
and 350 screens of context sensitive help. 

They're telling their friends but not their bosses. Their bosses 
think they had to sweat bullets to come up with these 
amazing results. You mean you still do?! 

With 80,000 customers talking, it's amazing that 
you haven’t heard. Call your nearest dealer and find out for yourself 
what everyone else is talking about! Then call a few friends and 
tell them about the wonders of EasyFlow. 

United Kingdom 0423 509350 Belgium / Netherlands 31 4788 2422 
France 1 43 055800 West Germany 08233 6931 
Sweden 31 815045 

1 EasyFlow 1 

+ H 4 - H I H t fH I H 11111 m 


Flowcharting Made Easy! 

HavenTree Software Limited 

P.O. Box 1093 - AE Thousand Island Park, NY 13692 
Info: 1 613 544-6035 ext.801 Fax: 1 613 544-9632 
















































“So, this punk comes up to me and says, 
‘Is there anything you won’t do fora buck? 

And I say,‘Sure. I won’t phg in my PC 
without a Proxima product to protect it.’” 
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“I may be crazy; but Tm not stupid.” 


“When people tell me I take foolish 
risks, I say to them: ‘At least I assess the 
risks, and I always take steps to protect 
myself. Do you?' 

“Take many microcomputer users. 
They’re cool and calm, just cruising along 
until - wham! - they've crashed. Lost all 
their data, maybe even burned out a 
motherboard. Yet they sit there, stunned. 



Whether you’re operating a home computer or a tech¬ 
nical workstation, there’s a stateof-the-art Proxima 
ProLme to match your needs. 


They had no idea they were at risk. 

“Or maybe they just thought it would 
never happen to them. Yet studies 
indicate that every AC outlet in America 
has a 97% probability of incurring at least 

one system-damaging event each year . 

“Whether it's a Proxima® ProLine " 
Surge Suppressor that clamps down on 
incoming surges and spikes - or a Power 
Director® that protects against power 
problems and acts as a power control 
center - your micro needs ultra-reliable 
protection against the 101 power 
problems that threaten it. 

“So check out the entire range of 
innovative Proxima Power Protection 
Products. And ask about the Proxima 
Lifetime Equipment Protection Policy . 

With the purchase of a ProLine 20 or 30, 
or a Power Director, it guarantees the 
survival of your hardware from a power 
problem - for life.” 



I Want to hear more about how to save the life of your 
| computer? Just write, and I’ll send you, free, “Five 
j Ways to Stop Being a Computer Daredevil.' Or call 
| 800/582-2580 (800/582-0852 in CA). 

j Name_ 

[ Company_ 

J Address_ 

! City_State_Zip_ 

i Phone_ 

j Return to: Computer Accessories Corporation, 6610 Nancy 
[_ Ridge Drive, San Diego, CA 92121. 
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PROXIMA l! 


by Computer Accessories Corporation 

Power Drector and Proxima are registered trademarks, and ProLine is a trademark, of Computer Accessories Corp. 
Computer Accessories Corporation wi change its name to Prouna Corporation in November, 1991. 
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j — you can incorporate the 
Com Server directly into your 
locations Something Oracle 
MS/SQL Server won't let 

do! . , 

■ No other server can match 
speed, flexibility or concur- 
cy of FairCom Servers 

rn Multi -threaded design 

reases performance the 
ruer utilizes all the previously 
used time spent waiting tor 
;ks or I/O operations. 

■ Industrial-quality transaction 
ocessing, including full commit 
id rail-back, intermediate save 
Dints and complete logging 

■ Compatible with c-tree plus, 
^SLstandard SQL QBE, our nat- 
ral language query tool, and 

ither interfaces. | 

■ Two configurations (f airUrm 
Server or FairCom SQLServer)- 
sach comes with a complete 
c-tree plus file handler, Fa,rC ^ 
SQL Server also includes an ANN- 
standard SQL engine. 


V ^ 

1 airCom introduced the first portable 
server to the developer community in 1988. 
Since then developers have been demanding 
increased user response time, faster sen/er 
performance, more flexible interface options 
and industrial-quality transaction processing. 

The kind of server technology that devel¬ 
opers can incorporate into their applications 
to create more sophisticated, flexible and 
dependable DBMS products. 

FairCom Servers. The server technology 
developers have been waiting for 

The FairCom Servers utilize high perfor¬ 
mance design features: 

■ Mulfi-lh.eaded design 

■ I/O minimization. Sophisticated pro¬ 
prietary caching and compression algorithms 
reduces I/O functions 

m Key locks. Minimizes interference 
between users while maintaining maximum 
data availability. 

Transaction Processing—The heart of 
the FairCom Servers. 

FairCom provides industrial quality on-line 
transaction processing (OLTP) and fully auto¬ 
matic recovery, including full commit and roll¬ 
back intermediate, save points and complete 
logging. No other server can match the speed, 
flexibility or concurrency of FairCom Servers, 

Complete interface flexibility. 

FairCom Servers offer developeis two con¬ 
figurations. The FairCom Server is an ultra- 
high performance server utilizing the widely 
accepted c-tree'“ and c-tree plus" Application 
Programmers Interface (API). The FairCom 
SQL Server includes c-tree plus and a full 
ANSI-standard SQL, serving both SQL and 
non-SQL clients simultaneously. 

The FairCom Server can also he used in a 
stand alone (vs. a network) configuration — 
if can be tightly coupled with a developer's 
application. 

FairCom — A decade of performance 
and quality. 

This new client/server technology break¬ 
through will come as no surprise to the U S. 
and international software developers who 
have been utilizing FairCom products during 
the past decade. Our file handling technology 
is incorporated in the products of many lead¬ 
ing companies including 3Com, Hewlett 
Packard, NCR, Cray, Informix, Sharp, Digital 
Research, IBM and others. 

Call ( 800 ) 234-8180 to get a complete 
technical overview of the latest generation of 
servers —FairCom Servers. 

The developer's client/server. 
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Mac-ish Interfeces for Unix 



< Photo 1: 

X desktop *s main 
desktop window 
and iconic 
directory views * 


Photo 2: Looking ► 
Glass's interface 
features pull-down 
menus and job 
control 


T hose of us steeped in the Unix reli¬ 
gious experience can’t understand 
why everyone doesn’t use it. In con¬ 
versations with the anti-Unix crowd, 
they say, “It's too hard to use.” Until 
now, there’s been no debating that point. 

It took someone else to do it, but a 
layer of simplicity has finally been added 
to Unix. Two products, IXI’s X.desktop 
2.0 and Visix Software’s Looking Glass 
1.0, are jockeying for position as the 
standard desktop environment manager. 
Both are being bundled with workstations. 

These packages represent more than 
just a pair of pretty faces. Why all the ex- 
citement? Consider the Macintosh—it 
owes its success to the simplicity of its in¬ 
terface, After working with one Mac ap¬ 
plication, you learn the mouse actions 
and methods that drive virtually all pro¬ 
grams for that environment. 

Under the eovers, however, the Mac 
OS is teeming with complexity* It’s just 
hidden from the disinterested, and there¬ 
in lies the key to a good operating envi¬ 


ronment: Build in enough versatility to 
handle any job that comes along, but in¬ 
clude a layer for those who “just want to 
run stuff.” And that’s just what Looking 
Glass and X.desktop do. 

1 installed the software on an ALR 
PowerVEISA 486/33 with 13 megabytes 
of memory and a 600-MB hard disk 
drive. A combination of Interactive Unix 
2.2 and Interactive X Window 1.2 
formed the software base, with the dis¬ 
play served up by a combination of a Par¬ 
adise 8514/A card with memory expan¬ 
sion, a 512K-byte Orchid ProDesigner 
VGA, and a Seiko CM-1440 high-resolu¬ 
tion monitor. 

If you’re just starting out with Unix, 
you’ll want to get experienced help in 
setting things up* Just getting the pack¬ 
ages installed requires knowing a little 
about Unix. Since new users are the main 
target audience, the software should have 
been easy, even effortless, to install. 
While it’s not all that difficult, I doubt 
that the average new user could handle it. 


With Looking Glass, the necessary li¬ 
cense server is not started automatically. 
Instead, a system has to be designated as 
the server and the vis program run from 
there. The documentation is lame on this 
point, and if you follow the directions for 
starting the program that appear in the 
front of the manual, they won’t work. 
You’ll get a message about a missing li¬ 
cense server, but no information about 
how to start it. The section on the license 
server appears a few pages later. 

Turning the Key 

Running either package involves the sim¬ 
ple entry of a command, Ig or xdt. X 
Window needs to be running before you 
enter these commands, and you can place 
either command in a user’s default X 
start-up script for an automatic start. 

Under X Window, windows cannot be 
manipulated (i.e,, resized, moved, or 
iconified) without a window manager * 
Both packages conform to the OSF/Motif 
user interface specification, so the obvi¬ 
ous choice is the Motif window manager 
(mwm). Interactive, like many Unix ven¬ 
dors, doesn’t ship this standard with its 
X Window package {it is available sepa¬ 
rately). X.desktop fills this gap by pro¬ 
viding its own window manager, which 
you can enable with the -manager switch 
from the command line. Looking Glass 
has no window manager, but it will add a 
Motif-like border to windows if you’re 
using a window manager (like uwna) that 
doesn’t add these adornments. 

X*desktop opens one window, the 
desktop, where all the initial icons sit 
(see photo 1). The default configuration 
places icons representing the root and 
user’s home directories, a supplies direc¬ 
tory, and a trash can. You can add pro¬ 
grams and files to the desktop by drag¬ 
ging them there* Files are not moved 
anywhere, but a file is marked as a 
“ghost” in its original location to indi¬ 
cate that it now lives on the desktop. 

Double-clicking on any directory icon 
opens a new window with a view of the 
files in it. By default, files are represent¬ 
ed by icons that convey some limited in¬ 
formation. Directories are marked by fa¬ 
miliar folder icons, executable files by a 
console display, X Window executable 
files by a big X, read-only files with a 
pair of glasses, and so on. 

There are over 90 different icons, but a 
view of a typical directory is filled with 
little consoles (executable files) and 


NOVEMBER 1990 * B Y T E 227 


















































REVIEW 


Mac-ish Interfaces for Unix 


X.desktop 2.0 

U.S. Contact 

UniPress (U.S. distributor) 

2025 Lincoln Hwy. 

Edison, NJ08817 
(800) 222-0550 

European Contact 

IXI, Ltd. 

62-74 Burleigh St. 

Cambridge CB1 10J 
UK 

44-223-462131 

Hardware Needed 

Graphical display and pointing device; 

4 MB of free disk space 

Software Needed 

X Window System 3.0 or higher; compatible 
Unix operating system (various); Motif 
window manager (optional) 

Price 

Single-user version: $495 
(Site licenses available) 

Inquiry 1018. 


stacks of paper (regular files). A screen 
full of identical icons is just clutter. 
Thankfully, directory windows can also 
be set to display filenames. This is fast 
and useful. Each name has a tiny icon to 
its left with a symbol that clearly shows 
whether it is a directory, executable, or 
regular file. 

Directory views can be sorted in a 
number of ways. All X.desktop menus 
appear as pop-ups; you hold down mouse 
button 1 in the background area of any 
X.desktop window. This can be a bit 
confusing—there’s no clue that a menu 
lies in wait. 

Whether in an iconic or text view, files 
are manipulated in the same manner. A 
single click selects a file, and a double 
click opens (with an editor, for example) 
or executes it. Dragging an icon to a dif¬ 
ferent directory moves it, and dragging 
while pressing mouse button 2 copies it. 
Clicking on an icon’s name brings up a 
window that lets you change the name. 

Clicking on a file and invoking the 
View option from the pop-up menu dis¬ 
plays that file’s characteristics. If you 
have the access rights, you can modify a 
file’s permissions with a few clicks. An 
annoyance is that the file type is repre¬ 
sented as a four-character jumble that al¬ 
most requires that you have a crib sheet 
nearby to decipher it. 

The supplies directory, shown as an 
office supply cabinet, is intended to hold 
utilities for backups, printing, and other 


Looking Glass 1.0 

Company 

Visix Software, Inc. 

11440 Commerce Park Dr., 
Suite 600 
Reston, VA 22091 
(800) 832-8668 



Hardware Needed 

Graphical display and pointing device; 

4 MB of free disk space 

Software Needed 

X Window System 3.0 or higher; compatible 
Unix operating system (various); Motif 
window manager (optional) 


Price 

$495 to $1295, depending on platform 


Inquiry 1019. 


low-level needs. As it is an ordinary di¬ 
rectory, any executable can be copied or 
linked into the cabinet. 

Looking Glass’s desktop metaphor is 
spread across the entire screen (see photo 
2). It initially opens three windows: a 
control window with pull-down menus 
that control Looking Glass and perform 
other functions, a desktop window that 
holds frequently used application icons, 
and a directory view. Unlike X.desktop. 
Looking Glass uses pull-down menus ex¬ 
clusively. The control window and direc¬ 
tory views have their own menu panes. 

Icon actions are only slightly different 
from X.desktop; to copy a file, you drag 
it with mouse button 1 and the Control 
key pressed. 

Looking Glass’s directory view is its 
best feature. It is a dual-paned window, 
with a horizontal sash separating the di¬ 
rectories from the files. The sash can be 
moved to any position, changing the ratio 
of visible directories and files. 

There are hundreds of file icons, all 
well drawn and most of them explicit in 
their description of the file type. The 
level of detail is extraordinary—many 
icons map to specific named files. Open¬ 
ing a directory view on /bin, for in¬ 
stance, shows unique icons for the first 
twelve files in that directory. Most com¬ 
mon (and some not so common) com¬ 
mands have icons bound to them. That is 
the first feature that makes Looking 
Glass a more useful iconic environment: 


The default icons mean something. 

The directory view can also be ex¬ 
panded to a list of names, and here, too, 
Visix outdid itself. The narrow view sim¬ 
ply lists columns of files, similar to the 
output of Is. But selecting Wide from the 
pull-down menu brings up every piece of 
information Unix knows about the file, 
arranged in a useful columnar report. 
Each column is topped by a small win¬ 
dow containing the title. The column ti¬ 
tles can be picked up and moved to other 
locations or discarded, creating a totally 
customized viewing format. 

One of the informational items shown 
in the Wide view is something that Look¬ 
ing Glass figures out for itself—the file 
type. In order to attach a descriptive icon 
to some files. Looking Glass tries to de¬ 
termine the file type. This can involve 
anything from looking up the filename in 
a table to opening the file and reading 
enough of its contents to guess the type 
(as the Unix file command does). 

Opening a large directory for the first 
time can be slow as Looking Glass sifts 
through the files, attaching type data to 
each. File types are kept in a separate 
data file, .lgdb, to save the trouble of re¬ 
generating the types every time a direc¬ 
tory is opened. 

Looking Glass also has a virtual desk¬ 
top window into which you can put com¬ 
monly used programs and files. The con¬ 
trol window, in addition to holding the 
main menu, serves another interesting 
purpose. Whenever an application is 
launched from within Looking Glass, its 
icon and associated command appear in 
the control window. Clicking on the icon 
there and selecting a menu option will let 
you kill the application, gracefully or 
forcefully. This may seem minor, but it 
makes Looking Glass a nearly complete 
environment. Killing errant processes is 
also one of the most confusing things for 
new users to learn; this makes it a snap 
(or, rather, a click). 

Making Them Your Own 

A large part of working with any graphi¬ 
cal environment is tuning it to your own 
preferences. With Looking Glass, this is 
simplified somewhat by the set-it-and- 
forget-it approach: The window place¬ 
ments and settings you used during your 
last session are restored in later ones. But 
to go deeper than mere cosmetic adjust¬ 
ments, both packages give you two op¬ 
tions: icon editing and rule files. 

If you don’t find an icon that expresses 
what you have in mind, you can create 
one. X.desktop uses the X Window pro¬ 
gram bitmap, while Looking Glass in¬ 
cludes its own. The advantage to using 
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A system with this much power 
doesn’t deserve anything less. 


UNIX* System V/386 PC users no longer 
have to settle for a spreadsheet that’s anything 
less than the industry standard. 

Because now, Lotus® 1-2-3® for UNIX 
System V gives you all the power and perfor¬ 
mance of 1-2-3. Along with new features that 
let you make the most of your UNIX or XENIX® 
System V/386 PC. 

So you can work with true 3D work¬ 
sheets. Thke advantage of file linking. Create 
high-impact business graphics. Access data¬ 
bases quickly and easily. In fact, do every¬ 
thing you can do with Lotus 1-2-3 
Release 3.0. 

And macros, keystrokes, and files 
are compatible with other 1-2-3 
releases. So you can not only use any 
work you’ve done with 1-2-3 up to 


Li lULS r2-3*mx SratcmV 


now, you can also share information with 
other 1-2-3 users, regardless of their plat¬ 
form or environment. 

At the same time, you get full advantage 
of your IMX system’s capabilities. Like multi¬ 
tasking, so you can work on one job while 
your computer is completing work on others. 
Background processing, that lets you run 
1-2-3 applications at preset times. And with 
the Multi-user Edition, you can even save 
money by having a group of users share a 
single spreadsheet package. 

Call 1-800-343-5414, extension 
CDM-0112, for more information 
about 1-2-3 for UNIX System V. 

And start using the best spread¬ 
sheet you can get. Instead of settling 
for just any spreadsheet you can get. 


Introducing Lotus 1-2-3 for UNIX System V 


© 1990 Lotus Development Corporation Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. 
•UNIX is a registered trademark of AT&T. XENIX is a registered trademark of Microsoft Corporation 
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Mac-ish Interfaces for Unix 


bitmap is that files are stored in a stan¬ 
dard X Window bit-map format and can 
be generated and used by other X Win¬ 
dow programs. Looking Glass stores its 
bit maps in a proprietary-format file. 

Looking Glass rule files add recogni¬ 
tion for file types that are unsupported 
by the base software. Attributes can be 
attached to file types to set whether they 
need to run in a terminal emulator win¬ 
dow, whether a command can accept 
multiple filename arguments, and 
whether printing applies to the file and 
how it should be handled. These defini¬ 
tions are compiled for faster access. Even 
though Looking Glass can be extended 
with specialized file types, its behavior 
can’t be changed. There is no way to at¬ 
tach a special meaning to mouse button 
3, or to change the action taken when a 
file is deleted 

This is where X.desktop really shines. 
It comes complete with a full-featured 
programming language, which can be 
used to change every facet of X.desk¬ 
top’s behavior. Each icon type has pro¬ 
gram code associated with it that deter¬ 
mines how mouse-clicks (including 
multiple dicks) and drags affect it, and 


how it interacts with other icons. 

Using the language, for example, a 
Gateway icon could be created and at¬ 
tached to a directory. Dropping files on 
that icon might copy them to another sys¬ 
tem on the network. Interaction with the 
user can be arranged through utilities in¬ 
cluded with X. desk top that pop up mes¬ 
sage windows and take user input from 
the keyboard. 

The language is also extended to shell 
scripts and to the command line through 
the tellxdt command. Any X.desktop 
programming language command can be 
sent to xdt from the outside this way. Al¬ 
though it would take some doing, you 
could create entire domains of special¬ 
ized icons that are tuned to a particular 
purpose. And since the scripts are all in 
plain text files, they are easily exchanged 
between systems* 

Telling Them Apart 

In general, I am impressed with both 
products. Looking Glass is much more 
useful out of the box. With more stan¬ 
dard icons, job control, and flexible 
methods for looking at files, it can ap¬ 
peal to both new and experienced Unix 


users. It doesn’t pander, but neither does 
it force you to understand anything about 
Unix. Users at any level could live com¬ 
fortably under Looking Glass. 

X. desk top, on the other hand, is less 
immediately useful but much more 
adaptable to specific requirements. Ex¬ 
perienced users will delight in tinkering 
with its programming language, wrap¬ 
ping themselves in a custom environment 
that is uniquely their own. New users can 
get by, but will gain little from X.desk¬ 
top until a helpful hacker comes along 
and adds some new behavior. If I were a 
system administrator charged with plac¬ 
ing 20 workstations in the hands of new 
Unix users, I’d spend the time to write 
custom X .desktop programs that would 
make the users’ lives easier and cut down 
on the number of problem calls. 

So if you stop me on the street to tell 
me how Unix isn’t for you, you had better 
prepare yourself. With X.desktop and 
Looking Glass out there, you’re clean 
out of excuses. ■ 


Tom Yager is a technical editor and Unix 
expert for the BYTE Lab . You can reach 
him on BIX as ’ ‘tyager. " 





Our Hostess multiuser serial controllers are an 
excellent choice for up to eight occasional users. 
The Hostess 550 provides buffering for even 
higher performance. And for truly high perfor¬ 
mance, choose the Ultra 8. 



16 


Expand up to 16 users with the Ultra 16 high 
performance intelligent serial controller. But if 
your multiuser requirements are more modest a 
16 port Hostess 550 controller makes an equally 
intelligent choice. 





Our Ultra Cluster gives you the flexibility and 
power for virtually limitless growth. Starting 
with an Ultra 8 base board, you can expand 16 
users at a time, while maintaining current levels 
of performance every step of the way. 
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o expand without 


Multiply Your Choices 

At Comtrol we pioneered multiuser 
technology. And we know that there 
are no single 
solutions to 
multiuser en¬ 
vironments. 
That'swhywe 
offer more 
choices than any 
other company...from text to graph- 
ics...for modest users to over64 users 
supported by a single PC. And we've 
not only multiplied yourchoices, we've 
multiplied performance, allowing you 
the high cost of adding computers. 




vIultiplied Performance 

slo company offers you more perfor- 
nance than Comtrol. In fact, our new 
)T Express driver transforms our Ultra 
Series into the high¬ 
est performing con¬ 
trollers available 
today. DT Express 
dramatically 



B Performance 
remains high as 
you add users. 

S Host utilization 
reuses. 



reduces host 
utlilization and 
significantly in¬ 
creases throughput by managing 
all data transmission and data 
traasform functions on the con¬ 
troller. So now as you add users, 
no one gets caught in a wait state. 


MultiVision. For Choices Beyond Words 

When graphics enter the equation, MultiVision enters the 
picture. A fully functional multiuser system for up to 16 users, 
MultiVision speeds images to the screen at a blistering 100 
megabits per second. As a result, you'll experience near 
instantaneous trans¬ 
mission of your 
graphics. 

With software that 
enhances standard 
operating system 
graphics drivers, 

MultiVision is 
compat- 
ible with ^ 
virtually any 

monitor, keyboard, mouse or VGA controller supported by the 
operating system. MultiVision can also run applications de¬ 
signed for the “X" environment. But unlike a LAN-based “X” 
terminal, MultiVision is a multiuser system that traasfers 
data up to 100 times faster. When you compare that 
performance with the cost of an “X” terminal... 
MultiVision's advantages really compute. 

Multiplied Protection 

We back our products with an uncom¬ 
promising 30-day satisfaction guarantee, 
a *5 year warranty, complete technical 
support, and most importantly...a com¬ 
pany that’s easy to do business with. It 
all adds up to the test protection plan 
available. And if you’re a VAR, call us 
about our Reseller Program that provides you with options 
designed exclusively for your needs. */ yr MultiVision 

See us at 

®COHIDCH7Fall > 90 

November 12-16, 1990 
In Bally's Booth B540 
Las Vegas, Nevada 





Options 


>ur products offer serial port and memory 
ptions that are field upgradable; compatibility 
ith ISA (AT), MicroChannel and EISA buses; 
S232,422,485 and Current Loop interfaces and 
>B 9, DB 25 and RJ 45 connectors. 


Graphics 


When your needs move beyond text, MultiVision 
moves into view-a high speed (100 megabits 
per second) communications controller that 
offers near instantaneous multiuser graphics 
like you've never seen before. 
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Comtrol 

A Control Systems Company 

Multiply your choices. Call Comtrol today. 

1 - 800 - 926-6876 

Comod Gorp., 2675 Patton Road, P.O. Box 64750 St Paul, MN 55164 

© 1990 COMTROL CORPORATION. All rights reserved All other brand names and 
product names are trademarks or registered trademarks of their respective holders. 



































Get set for smooth sailing. Because 
Microsoft' C Professional Development Sys¬ 
tem version 6.0 is not only designed to be 
fast and powerful, but also easy to control. 

Thanks in large part 
to Microsoft's unique Pro¬ 
grammer’s WorkBench. It 
integrates the debugger, 
editor and compiler, allow¬ 
ing them and all the other 
powerful programming 
tools to share data. 

Tools like our Source 
Browser, that taps directly 
into the project database. 

This feature will give you 
instant access to the rela¬ 
tionships between functions, macros, types 
and variables. It’ll even give you a full call 
tree that literally draws you a map. 

With our CodeView' Debugger, you’ll 
save a lot of time. This powerful tool not only 
debugs any size DOS* or OS/2 application 
program, on any286or386™ machine, but also 
lets you explore nested structures and arrays. 

The Programmer’s WorkBench even 
has an open architecture that is supported by 
many third party tools. 

Our online and hardcopy documenta¬ 


tion are designed to complement each other. 
Together they provide you with an intelligent 
mix of professional guidance. 

You’ll find the C Advisor always online 
and ready to help. It’s a hy¬ 
pertext-based reference 
system complete with sam¬ 
ple coding solutions you can 
copy and paste directly into 
your program. You’ll also 
find the hardcopy documen¬ 
tation offers many useful 
tips and techniques for 
advanced C programming. 

So whether you’re 
developing applications for 
the MS-DOS; Microsoft 
Windows™ version 3.0 or MS'OS/2 Presen¬ 
tation Manager systems, our Programmer’s 
WorkBench will allow you to write the fast¬ 
est code around in the shortest amount of 
time possible. 

For a free white paper with more de¬ 
tails, just call (800) 541-1261, Department N19. 

Then get your hands on Microsoft C 
version 6.0. It’ll blow you away 

Microsoft 

Making it all make sense - 



Explore the relationships between functions, variables, 
types, and macron using information created by the compiler and 
stored in the project database. 


*Tfm rnpan-s 5SOK ntcliwlablr atarded momory. Customers mihin the SO Vniled States, roll (800} 541-1351, fiept. Sift, Customers in Canada, colt (416) 673-7638- Onterfe the U.S, and Canada, catf @06) 8B2H661, <& 1990 Microsoft Curporattm All 
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Compiler Performance 

* Based pointers access far data with size and 
speed of a 16-bit pointer 

* Register-based parameter passing dramatically 
improves performance of function calls 

* Optimization pragma lets you control what 
optimizations are in effect from within your code 

* Integrated inline assembler 

- Dramatically improved local code generation 

Pro g rammer's Work Bench 

■ Mew Programmer s WorkBench 11 is faster than 
ever before 

- Complete integration of edit, make, debug cycle 

* Source Browser gives you access to information 
on all aspects of your source code 

- Microsoft C Advisor provides fingertip access 
to the environment, C Language, and C Runtime 
Libraries 

4 Under OS/2, Programmers WorkBench takes 
advantage of OS/2 virtual memory, protection, 
multitasking, and multiple threads to provide 
you the most productive development environ¬ 
ment available 

CodeView version 3,1 

* New version 3.1 is compatible with VC PI 
manager “CodeView can take advantage of 
extended memory along with VCPI applications 
like3S6-Max t “ 

■ Completely redesigned user interface providing 
a multi-window, multi file environment with 
views into source, data, local and memory 

* Debugs nearly any size application on 286 or 386 
machines 

* GxleView takes only 15K from the DOS 640K 
address space 

Documentation 

* Advanced Programming Techniques: Tips and 
techniques for professionals^^ help you get 
more out of C 6,0 

* C 6.0 Reference: Reference guide covering o|> 
lions and reference to runtime library routines 

* Advisor: Complete reference materia! online, at 
your fingertips complements the C 60 Reference 

* Installing and Using: Gets you up and running 
with the professional development system 


i Microsoft, MS, MS-DifS, ihf- Mtfrtwfl toga and CtHteView an registered Inukmarfa. and Upmftwj and Making il all make stitse are trademarks of Microsoft Corporation. 3N &if a trademark of lnlni Corporation is a trademark af Quailtp.% /nr. 


















THE4860 


The Dynamic Duo- The 4860 is an industry-first Mother- 
Board that packs the power of the Intel 80486 CPU with the 
Intel 80860 RISC processor (i486 + i860 = 4860). With it, 
you can build mainframe power into PC’s for 
applications including CAD, LAN and desktop 
publishing. Equally impressive, our 4860 pumps 
up performance in your UNIX workstations. 

A PC Revolution. In the PC environment, 
the 4860 is a 486-based MotherBoard which 
runs over 2 times faster than 386 computers. 

It’s fully compatible with DOS, IBM’s OS/2, 

Novell Netware and UNIX. What’s more, 

Hauppauge’s 4860 supports up to 64 MBytes 
of memory without a RAM expansion board! 

RISC-Y Business. Thanks to the 4860 s 
symmetrical architecture, both the i486 and 
the i860 processors can access the full range of memory, I/O 
system, and the 64-bit expansion bus. The result? Unprece¬ 
dented dual processor performance. 

You’ll find that the i860 processor is ideal in graphics appli¬ 
cations, performing up to 25 million floating-point operations 
per second. That’s more than 10 times faster than the i486 
processor alone! There’s even an optional 64 - bit frame 


buffer card for ultra high-performance workstation graphics 
For UNIX Workstations, Too. The 4860 board makes 
a great foundation for high-performance RISC workstation 
that run advanced UNIX applications. Many 
workstation vendors are choosing the i860 
processor as a standardized vehicle for CAD an 
simulation systems, and the 4860 is perfectly 
compatible with these applications. 

Technical Features: *4 Megabytes of high 
speed RAM expandable to 64 MBytes shared 
between i486 and i860 processors • Socket ft: 
optional 128K static RAM cache module for 
the i486 - Full size PC/AT form factor ■ Eight 
EISA I/O slots - 64- bit expansion slot ■ 1 parallt 
2 serial ports. 

The 4860 MotherBoard. Built with the world 
highest performing microprocessors. So you can build the 
world’s highest performing PC’s and workstations. 

Hauppauge Computer Works, Inc. 

91 Cabot Court 
Hauppauge, New York 11788 
Toll Freer 1-800-443-6284 
In New York: 516 434-1600 
In Europe: (49) 2161-17063 




Trademark,v IBM AT and OS/2: IBM Intd -JBfi. i4H6 aikUSGO: IitdUirp. DOS and XENIX: Micmsrft Corp MotherBoard; Hauppau^Gimpstter Warks.lm. 
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Alan Joch 


REVIEW 

New Bubble-Jet Outpaces 
Portable Printers 



The BJ-lOe uses 
a nonimpact 
bubble-jet print 
mechanism that 
can produce 360- 
by 360-dpi 
resolution text and 
graphics. 


I f a colleague produces an important 
document with Canon's new BJ-lOe 
printer and asks you to check the fine 
print, legalese may be the furthest thing 
from his or her mind. Instead, your co¬ 
hort may be referring to the crisp, 360- 
dot-per-inch resolution coming from this 
impressive portable. 

The BJ-LOe serves users of PCs (and 
Macs, through third-party vendors) who 
print more than notes to themselves on 
cross-country flights or while hunkering 
down in a hotel room. The $499 printer 
can deliver high-quality letters and re¬ 
ports that you'll feel fine about distribut¬ 
ing to your business contacts. In return, 
you'll pay weight and size premiums 



Company 

Canon USA. Inc. 

One Canon Plaza 
Lake Success, NY 11042 
(516) 488-6700 

Hardware Needed 

PC with parallel interface, or Macintosh 
with optional serial-to-parallei cabling 
interface 

Price 

$499 


compared to portables like Kodak's Di- 
conix 150 plus. Yet neither its 4 pounds 
(versus Diconix's 3 l / h0 pounds) nor its 
12 l 4- by 8 l £- by 2-inch dimensions take 
the BJ-lOe out of the portable arena. Its 
sharp, 360-dpi quality, however, does 
separate it from the portable pack. In 
fact, the BJ-lOe surpasses the quality of 
some full-size, desktop ink-jet printers 
at four times the price. 

Bubble Brigade 

The *'BJ” in the printer's name stands 
for bubble jet , a nonimpact prim mecha¬ 
nism closely related to ink-jet technol¬ 
ogy, except that air bubbles force ink 
from any of 64 nozzles. An electrical 
charge produces the bubble, and the re¬ 
sulting heat dries the ink almost as it hits 
the paper. Canon claims that the ink 
won't smear, but that's not entirely true* 
Careless fingers will cause smudges if 
you touch a fresh page. Let the ink dry 
for a couple of minutes, though, and a 
single pass of a highlighting pen won't do 
any damage. (Multiple passes will mud¬ 
dy your prose.) 

To prevent ink evaporation, a small 
arm caps the print head when the BJ- lOe 
is idle. I left the printer unused for three 
weeks and then reinstated it without any 
dried-ink problems. 

This is Canon's second bubble-jet 
printer now on the market. Last year, the 
company began shipping the BJ-L30e, a 


desktop version capable of 132 charac¬ 
ters per second in letter-quality mode. 
Canon hints that more bubble-jet printers 
are in the offing, possibly including a 
color model sometime in 1991. 

Unlike the desktop BJ-130e's print 
mechanism, which consists of a separate 
ink cartridge and print nozzles, the BJ- 
10c uses a cartridge that integrates both 
elements. Canon rates BJ-lGe cartridge 
life at 700,000 characters, or about 200 
single-spaced pages, according to my 
calculations* The $25 cartridges don't 
leak or spill ink, and they snap into place 
easily. 

Using DIP switches, you can select 
either BJ-130e or IBM Proprinter X24E 
emulations. Currently, you must emulate 
the BJ- 130e using packages that offer the 
correct software drivers to achieve full 
360- by 360-dpi graphics resolution. 
Graphics in Proprinter X24E emulation 
are limited to 180- by 360-dpi resolution, 
although Canon says it is working with 
software vendors to develop drivers for 
full graphics resolution in that mode. 

Software drivers written for the BJ- 
130e are compatible with the portable 
version, including Windows (Windows 
3*0 drivers were being developed at press 
time), Microsoft Word, WordPerfect 
5.0, QuattroPro, First Publisher, and 
three PostScript interpreters: UltraScript 
from QMS, TeleTypesetting's TScript, 
and GDT Soft work s' JetUnk Express 
2.0* QMS, GDT Softworks, and Tele- 
Typesetting also offer software drivers 
and serial-to-parallel interfaces that let 
you hook up Macs to the BJ-lOe and prim 
at full resolution. 

Clamshell Alliance 

The BJ-lOe’s self-contained case and 
charcoal color resemble the clamshell 
portable computers on the market. While 
the BJ-lOe is a natural for the road (a re¬ 
chargeable battery pack weighing about 9 
ounces is a $50 option), Canon markets it 
as a portable that doesn't have to hiber¬ 
nate between business trips, A built-in 
stand and optional ($90) 30-sheet paper 
feeder mean you can set it up on your 
desk as a backup printer to dash off short 
tetters and memos that you don't have to 
track down at the networked printer. 

You'll sacrifice little in the way of 
print quality. The BJ-lOe prints in either 
a so-called economy or a high-quality 
mode. Print speed remains the same in 
either case, but in the economy mode less 
ink shoots out to print characters, for 
longer cartridge life. Characters sit on 
the page dearly defined; put a magnify¬ 
ing glass to them and their jaggies show, 
but the quality isn't too far from a laser 
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"Good-by, Grover's 

"Good-by, Grover 1 s 

"Good-by, Grover's 

corners...oh, 

Corners,..Oh, 

Corners... Oh, 

earth, you're too 

earth, you're too 

earth, you're too 

wonderful for 

wonderful for 

wonderful for 

anybody to realize." 

anybody to realize." 

anybody to realize." 


Figure I: Text samples from a LaserJet Series III (top), the Canon BJ-lOe {middle), and Epson's EPT4000 ink-jet primer rank 
the BJ-lOe's output closer to laser-printer quality, thanks t in part , to fewer jaggies on the edges of characters. 



printer's. In fact, when I pitted the BJ- 
10e*s output against the Hewlett-Packard 
LaserJet Series III and a full-size Epson 
EPI-400G ink-jet printer, the BJ-IGe 
came in a comparatively close second to 
the laser printer (see figure I). 

I printed samples on plain xerographic 
stock and 25 percent bond letterhead 
with fine results. The BJ-lOe will not 
break any speed records; mine averaged 
about 75 seconds to print a full page of 
text in high-quality mode. But the bidi¬ 
rectional print (in text mode) doesn't 
make you ted as though you're waiting 
an inordinate amount of time. 

The automatic sheet feeder does away 
with the frustrations of loading paper one 
page at a time. It automatically handles 
letter-size paper; you can prim on A4 
sheets if you feed the paper in manually. 
The feeder doesn't accept envelopes, but 
the printer handles them easily through a 
rear path. Printing continuous forms is 
not part of the printer's capabilities. 

The feeder worked without hanging 
up, even on a series of 10-page text files. 
However, printed pages tend to gather in 
a clump after they exit the printer and 
may foul exiting sheets. 

I primed a line drawing in 360-dpi res¬ 
olution and found the tones to be an im¬ 
pressive range from solid black to white. 


with sharp definition of crosshatches and 
other patterns (see figure 2). The primer 
slows down a bit with graphics because 
it switches into a unidirectional print 
mode, but the clarity and resolution of 
the final image make the wait worth¬ 
while. 

Another plus is the printer's quiet op¬ 
eration. Step into a coworker's cubicle 
while the BJ-lGe is running, and you're 
more likely to hear the occasional clank 
of the paper rollers than the prim nozzle. 

Bubble Trouble 

Nevertheless, this handy peripheral is 
not without some unnerving flaws. The 
user's manual is so perfunctory that you 
will wish it came with Cliffs Notes to 
help you decipher it. I found myself read¬ 
ing some confusingly written sentences 
over and over, trying to glean their 
meaning. Don't scour the manual for a 
technical-support number, because one 
isn't listed. The manual tells you to call 
your service representative, but don't be 
deterred. Dial (800) 423-2366 and you 
will reach Canon's support line. I called 
anonymously and received immediate 
and knowledgeable service. Canon's 
fledgling BBS, at (516) 488-6528, posts 
a few new software drivers. 

I also found myself cringing at the 


printer's frequent chirping. The printer 
chirps in lieu of control-panel lights that 
tell you if you're in draft or letter-quality 
mode and whether you're set for pica, 
elite, or double-high characters. As you 
press control buttons, you hear a series of 
chirps in a variety of tones to guide you 
in your selections. The chirps attracted 
a stream of coworkers into my cubicle 
wanting to know what new computer 
game I had found. So hope that anyone 
sitting next to you on a crowded flight is 
patient or plugged into a headset. 

Worst of all, I found these audio codes 
confusing and frustrating—1 was never 
sure of the setting until the printer actu¬ 
ally started producing text. If you're 
hearing-impaired, this printer may be 
impossible to use conveniently. 

Over time, I grew more comfortable 
with the control panel, but I would still 
prefer a more intuitive visual display. 
Even so. Canon may have a hit. Laptop 
owners who want high-quality output 
from a portable printer that can serve 
double-duty on the desktop should con¬ 
sider this bubble-jet printer. The price 
alone should make you feel, well, posi¬ 
tively effervescent, m 


Alan Joch is a BYTE technical editor. You 
can reach him on BIX as “qjoch. " 
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Bay Tech invites you to expand your horizons to 
encompass a whole new world of data communica¬ 
tions with our line of statistical multiplexers and modems* 
Our products will allow your communications capa¬ 
bilities to expand to their fullest extent* Bay Tech offers 
the highest quality and most cost-effective data com¬ 
munications products available. Let our new horizons 
lead you to product savings and satisfaction beyond 
your expectations! 


leased telephone line, cutting phone line costs to a min¬ 
imum. Bay Tech's stat mux line includes units with inter¬ 
nal modems* Units without internal modems are designed 
for use with external modems, or they can be directly 
connected for distances to 4,000 feet. Quality 2400 and 
9600 bps external modems are available from Bay Tech. 




om ssaG raoaaos 


Bay Tech's statistical multiplexers offer convenient, 
cost-effective solutions for your communications require¬ 
ments. Our units multiplex from four to twenty indi¬ 
vidual communication channels to a single dial-up or 


All of Bay Tech's products are simple to set-up 
and to use. And all come with the most efficient tech¬ 
nical support available, so Bay Tech's exceptional ser¬ 
vice continues long after the product is delivered* BayTech 
can help you tailor a system today to suit your specific 
application requirements. Call now to find out how 
BayTech's products can expand your horizons! 
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Data Communications Products Division, 200 N. 2nd St., P.O. Box 387 
Bay St. Louis, MS 39520 USA FAX: 601-467-4551 PHONE: 601-467-8231 or toll-free 

800-523-2702 
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FLEXSCAN VOBOi " 

16"-(15 V), 0.2%mm-d ot pKch 'CK ^ ' 
7024 Super high resolution 


the 


Future. 


The ideal 16-inch ergonomic 
monitor for professional graphics 
and business applications. 

Maximum performance for CAD/CAM, spreadsheets, databases, 
WYSIWYG word processors and desktop publishing. Designed for 
PCs and Macintosh II. 

1024 X 768 resolutions. Supporting the new, higher refresh rate 
of 70Hz and above for a flicker-free display. No distortion. Sharply 
focused. Bright images across the entire screen. 

An anti-static, non-glare screen. Low 
magnetic radiation. No interference between 
two monitors separated by a mere six inches, for 
dual-display applications. 

Microprocessor-controlled configuration for 
your applications, memorizing size and position 
of the screen settings you prefer. 

“ . .against th£stianaaras. 


NANAO 




J II * 4 


NANAO USA CORP. 

23510 Telo Ave,, Suite 5 

Torrance, GA 90505 USA 

Phone (213)325-5202 

Fax (213)530-1679 
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Wayne Rash Jr . 


REVIEW 

A Poqet Full of Power 







The Poqet PC 
weighs only 
I pound, and 
programs such as 
Lotus Agenda and 
Act are available 
on ROM cards 
made specifically 
for it. 



650 North Mary Ave. 

Sunnyvale, CA 94086 
(800) 624-8999, ext, 1590 
(408) 737 8100 

Components (as reviewed) 

Processor: 7-MHz 8GC88 
Memory: 512K bytes of RAM; 640K 
bytes of ROM 

Mass storage: 64K-byte RAM card; 
5l2K-byie RAM card 
Display: 7- by 2 7 /a-mch superlwist LCD: 
MDA mode 25 rows by 80 columns, 
CGA mode 640 by 200 pixels 
Keyboard: 77 key 

I/O interfaces: XT bus edge connector 

Size 

B% x 4^o x 9 A finches; 1 pound 

Price 

$2345 

Inquiry 1062. 


P oqet Computer's Poqet PC is a re¬ 
markable device. Whether you see 
this tiny computer as a workhorse 
or an executive toy, a i-pound, IBM 
PC-compatible computer slightly larger 
than a pocket calendar that runs for 100 
hours on two AA alkaline batteries is in¬ 
deed a technical achievement. 

The basic Poqet includes 512K bytes 
of system RAM, 64QK bytes of ROM, a 
64K-byte RAM card, a file transfer 
cable, and a carrying case for $1995. My 
test machine also included a 512K-byte 
RAM card ($350) and special ROM-card 
versions of Act ($395), Xy Write ($495), 
and Lotus Agenda ($395). Built around a 
7-MHz 80C88, the machine is slightly 
faster than an IBM XT. 

When BYTE first saw the Poqet (see 
“A PC in Your Pocket/* November 
1989), it was clear that this was not a ma¬ 
chine for everyone. At the time, the com¬ 
puter's LCD had clarity problems, and 
the miniature keyboard was impractical 
for any task that required more than a few 
keystrokes. The display problem is fixed, 
and the keyboard is improved, but the 
keyboard’s small size still limits the ma¬ 
chine's usefulness. 

The keyboard and screen are just two 
of the compromises required to create a 
computer the size of the Poqet. Another 
is the machine's 512K-byte system RAM 
limit—the Poqet simply doesn't have 
enough room inside for more memory. 
This limitation is less of a problem than it 


sounds, however, since programs in the 
Poqet's 640K bytes of internal ROM 
(i.e., DOS 3,3, GWBASIC, PoqetTools, 
and PoqetLink utilities) or on optional 
ROM cartridges don't have to be loaded 
into RAM to execute. 

Tiny Typing 

The Poqet's keyboard has a 77-key 
QWERTY layout with 10 function keys 
across the top and a numeric keypad su¬ 
perimposed over the letter keys on the 
right side of the keyboard. You activate 
the keypad by holding down the blue Po¬ 
qet key next to the space bar. This key 
also activates several other secondary 
functions on the keyboard. 

Some Poqet-key combinations simply 
invoke lesser-used keys on standard key¬ 
boards, such as the Fll and F12 keys. 
But the Poqet key also controls several 
special functidhs, including contrast and 
brightness controls, power management, 
the keyboard lock, and the alarm and 
speaker controls. 

Pressing Poqet-Escape invokes Poqet¬ 
Tools, a SideKick-like pop-up menu that 
includes a calculator, a text editor, a 
scheduler, an address book, and a com¬ 
munications program. The menu also in¬ 
cludes a setup utility that controls power 
management and other functions. 

The keyboard, which measures just 
Vk inches wide, performs well for its 
size, although the V 2 -inch-square key 
caps are so small and so closely spaced 


that you probably won't want to do any 
touch-typing. Still, touch-typing is not 
impossible, as one of my coworkers (who 
has very small hands) demonstrated. 

The Poqet never truly shuts off. Press¬ 
ing the I/O key, just above the Return 
key, shuts off the display and CPU but 
continues to power memory to protect 
programs and data. When you reactivate 
the machine, it returns to the state it was 
in before you deactivated it. Even during 
normal operation, the CPU goes into 
sleep mode between keystrokes, and the 
system shuts down the display after sit¬ 
ting idle for 2 minutes. 

Peering Ahead 

The 7- by 2%-inch screen presents a full 
25 rows by 80 columns in either CGA or 
MDA mode. The default is MDA. The 
characters, while small, are crisp and 
easy to read: They're about the same size 
as the text on this page. 

Although the screen does not have 
backlighting, it's still possible to use it 
under average lighting conditions. The 
screen folds to any angle, but it will not 
fold open completely if you have a serial 
cable or data transfer cable attached to 
the machine. Along the bottom of the 
screen are indicator blocks that tell, 
among other things, function-key status, 
when you're accessing the ROM disk, 
when the battery is low, and when the 
power management software is enabled. 

The Poqet is free of external controls 
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and connectors, except for a single XT- 
bus edge-card connector at the rear of the 
unit that accepts a data transfer cable 
(which is included) or an optional serial 
or parallel cable, and two memory-card 
slots on the underside that hold RAM or 
ROM cards, 

RAM cards, used for data storage, 
come in 64K-byte and 512K-byte sizes; a 
1-MB card was still in development at 
press time. My test unit included a 512K- 
byte RAM card. Despite a recent price 


cut (the 512K-byte card dropped from 
$595 to $350), the cards are an expensive 
way to store data. One alternative is to 
configure the Poqet's 512K bytes of sys¬ 
tem RAM as a RAM disk. Another is to 
buy Poqefs external 3^-inch 1,44-MR 
floppy disk drive for $395, but this re¬ 
duces portability and cuts battery life 
down to 20 hours. An optional memory- 
card reader for desktop PCs, which was 
unavailable at press time, should make 
using the cards more convenient. 


Moving Bits 

The Poqet's file transfer cable attaches to 
the serial port of your desktop computer. 
Using PoqetLink, you can send and re¬ 
ceive files at 115,200 bps. If you can find 
enough room in RAM, standard IBM PC 
software will work, I was able to use the 
Norton Utilities and WordStar 4.0 with¬ 
out problems. Other packages, including 
WordPerfect, wouldn't fit on a 512K- 
byte RAM card, 

Poqet has received a great deal of co¬ 
operation from software vendors, who 
have ported their packages to ROM cards 
for use in the Poqet. ROM and RAM 
cards slide like tiny drawers into slots in 
the bottom of the Poqefs case, 

I tested three ROM card applications: 
Lotus Agenda, Act (a business-contact 
tracking package), and XyWrite, Other 
available programs include Lucid 3-D, 
Lotus 1-2-3, AlphaWorks, and Lotus 
Metro/Express. Each program operates 
exactly like its disk-based brethren, and 
each costs the same. 

Poqet the Difference 

Despite the Poqefs technical accom¬ 
plishment, I didn't find the machine use¬ 
ful. I was unable to make it slide into an 
inside jacket pocket, so the computer had 
to stay in my briefcase, where it wasn’t as 
handy as a scheduler. It's also too small 
for most people to type on to any extent, 
A Poqet user, it would seem, has to be 
satisfied with writing brief memos and 
working with small spreadsheets. That's 
a fairly limited use for a machine that 
costs about $2000. 

Poqet Computer markets the machine 
to field salespeople and some managers. 
But even these people are likely to be bet¬ 
ter served by a notebook-size computer, 
such as the Zenith MinisPort or the NEC 
UltraLite. Each of those machines has a 
more usable keyboard and a disk drive, 
and each is about twice the size of the Po¬ 
qet. Each also costs less in its base con¬ 
figuration than the Poqet, 

Whether the Poqet is an executive tool 
or an executive toy is for you to decide, 
but as powerful as it is for its size, the 
machine's form factor ultimately limits 
its effectiveness. In this case, the size 
seems just a bit too small. ■ 


Wayne Rash Jr. is a BYTE contributing 
editor and avid laptop user , He is also 
technical director of the Network Integra¬ 
tion Group of American Management 
Systems, Inc. (Arlington, VA). He con¬ 
sults with the federal government on 
microcomputers and communications. 
You can contact him on BIX as **wayne- 
rash t ** or in the to. wayne conference. 



PCTeX 

Makes Your Best Work 
Look Its Best. 


For professional publishing and the 
power to produce high-quality 
technical documents, scientific 
notation, mathematical formulas, 
and tables, rely on PC T E X to make 
your work look its best. 

And with Personal T E X’s Fontware 
Interface package, you have access 
to the complete library of Bitstream 
Fontware, for type selection and 
quality previously available only to 
professional typographers. 

The next step beyond standard 
desktop publishing, PC TgX is the 
difference between average and 
expert. With PC T E X you’ll get 
professional typesetting at amateur 
prices. 


Name 

Definition 

Gamma 

poo 

T(z) — / t*~ 1 e^ i dt 
■/ 0 

Sine 


Error 

erf(z) — -^= dz 

1 Vessel 

Jo{z) = — f cos(.z sin 0) d.0 

n Ju 

Zeta 

*30 

C( a ) = X>~‘ (Sts > 1) 

fc-f 



PC MAGAZINE wrote: “(With PC TpX).. .you can achieve incredible precision in 
formatting text , especially mathematical expressions, ” 

INFO WORLD said: ",,, No non-TpX-based program has such typographical aesthetics,.. 
enormously flexible .., * 


New PCT E X 3.0, with double the page-building 
capacity, is now available. For 386 computers, there's 
PC TeX/ 386 and Big PC T^/386, 

For a product catalog and free demo diskette, call 
415/388-8853. See the best for yourself. 


PERSONAL 

I N C 

12 Madrona Avenue 
Mill Valley, CA 94941 


FCTgX k a registered TM ol Personal TgX, Inc. T^X is an American Mathematical Society TM. Bitstream and Fontware 

labte to qualified organizations. Inquire about PTI distributorships. This 


are trademarks of Bitstream Inc, Site licenses availatt 
ad was typeset using PCT^X and Bitstream fonts. 
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386 SX-16 MHZ 386-25 MHZ 0 CACHE 386-25 w/64K CACHE 386-33 MHZ W/64K CACHE 


BABY CASE W 2DG WATT P/S 

* 1 MEG MEMORY 

* 1.2 MB FLOPPY DISK DRIVE 

* 40 MEG HARD DISK DRIVE 
*2 SERIAL/1 PARALLEL 

GAME PORT 

* MONOCHROME GRAPHICS CARD 

* 12" AMBER MONITOR 

* 101 KEYBOARD 

* 1$t YEAR, PARTS & LABOR 

* 2nd YEAR, LABOR 


STANDARD FEATURES: 

• 2 MEG MEMORY 

• 12 MB FLOPPY DISK DRIVE 

• 144 MB FLOPPY DISK DRIVE 
- 65 MB HARD DISK DRIVE 

• WAG 1:1 RLL CONTROLLER 

• MONOCHROME GRAPHICS CARD 

• 12" AMBER MONITOR 

• 2 SERIAL/1 PARALLEL AND 

GAME PORT 

• 1D1 KEYBOARD 

• 1st YEAR, PARTS & LABOR 

• 2nd YEAR, LABOR 


STANDARD FEATURES: 

• 2 MEG MEMORY 

• 12 MB FLOPPY DISK DRIVE 

• 144 MB FLOPPY DISK DRIVE 

• 65 MB HARD DISK DRIVE 

• WA6 1:1 RLL CONTROLLER 

• 14" VGA MONITOR 

• HI RES VGA CARD W/512K 

- 2 SERIAL/1 PARALLEL AND 
GAME PORT 

• 1D1 KEYBOARD 

• 1st YEAR, PARTS & LABOR 

• 2nd YEAR, LABOR 


STANDARD FEATURES: 

* 2 MEG MEMORY 

* 1.2 MB FLOPPY DISK DRIVE 

* 144 MB FLOPPY DISK DRIVE 

* 65 MB HARD DISK DRIVE 

- WAG 11 RLL CONTROLLER 

- 2 SERIAL/! PARALLEL AND 

GAME PORT 

- 1024 X 7G0 MULTI SYNC MONITOR 

* HI RES VGA CARD W/512K 

* 101 KEYBOARD 

* 1st YEAR, PARTS & LABOR 

* 2nd YEAR, LABOR 


* 1 , 095. 00 * 1 , 595. 00 


* 2 , 295 .°° * 2 , 595 .°° 


SIMM/SIP 


256KX8 70,80,100NS 1MEGX8 60,70,80,100NS 4MEGX8 80NS 

256KX9 70,80,100NS 1MEGX9 60,70,80,100NS 4MEGX9 80NS 



IBM, COMPAQ, APPLE, MACINTOSH, EVEREX, HEWLETT PACKARD, 
TOSHIBA, ZENITH, AST, AT&T, EPSON, NORTHGATE, SHARP, 
MITSUBISHI, SUN MICRO SYSTEMS, ALR 


MATH CO-PROCESSORS 


IIT 

8087-3 

8087-2 

8087-1 


CYRIX INTEL 

80287-6 80287-12 m7 1fi 80387-20 

80287-8 80287-XL 88387-25 

80287-10 80387-SX-16 80387-33 


)j) PhoenikBIQS (I 


SHECOM 

HITEK 

KEYBOARD 


$42 


WA6 

DEXXA 1:1 MFM 

By Logitech CONTROLLER 

w/Cables 

$35 $75 


HIRES 
VGA 
CARD 
W/256K 
(exp 512} 
$95 


SHECOM COMPUTERS hours (pdt) 
22755-G Savi Ranch Parkway m-f s am-6 pm 
Yorba Linda, CA 92686 
Tel: 714-637-4800 
FAX: (714) 637-6293 



Quantity Pricing Available 
All Merchandise carries 
full manufacturers 
warranty. 

Prices subject to change 
without notice. 
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NOW! Find Out Why 4 

RiskFreeFbr60Days! 


Order an OmniKey and put 
it to the test if you don’t 
think it’s worth every penny 
you paid, well buy it back! 

There is no faster—or 
hetter—way to type! See for 
yourself! With Omni Key, you 
don’t need to ‘eye check’' the 
monitor to know you’ve made 
an entry. Crisp ALPS key 
switches let you know with 
sound and sensation! 

Put an OmniKty to the test, 
Youll see, QmniKcy is not just 
a replacement keyboard, it’s a 
system upgrade! Order now and 
we’ll deliver one to your home 
or office for 60 days RISK 
FREE! You have nothing to 
lose ... everything to gain! 


All OmniKeys Have 
These Outstanding 
Features: 

■ Unmatched Com- 
patahility; Ask us! We 
have a keyboard for your 
IBM type computer! 

■ LED indicators show 
SCROLL, CAPS, and 
NUM lock status at a 
glance. 

■ FCC Class B Certified 

■ 5-Year Warranty—the 
industry's strongest! It you 
have any problems of 
materials or workmanship, 
Northgate will repair or 
replace your keyboard AT 
NO CHARGE! 



OmniKeylULYRA With F-Keys On Top And Left! 


PC Computing said ^keyboards 
don’t get any better than this,” (July 
*90) ULTRA gives you 12 Function- 
keys on left. PLUS 12 programmable 
Special Function keys on top, for one- 
key macro commands. 

ULTRA’s Interchangeable keys let you 
swap CTRL, ALT and CAPS LOCK 
keys on left—and the ASTERISK and 
BACKSLASH keys on right, ULTRA’s 
one-piece steel base is self-stabilizing 
for sure-handed typing. The ultimate 
keyboard for power users! 

Omn/Key/ULTRA 

ONLY *149°° 


OmniKeylWTRA Features: 

■ Deluxe 119 key layout. 

■ 12 Function (F) keys on left. 

■ 12 Special Function fSF) keys on top— 
use them as duplicate F-keys or program 
them for macro commands. 

■ Interchangeable ALT, CAPS LOCK and 
CTRL keys on left, 

■ SwitchabJe ASTERISK and 
BACKSLASH on right. 

■ Sq^aratc diamond-shaped cursor keypad. 

■ Calculator style numeric keypad with 
extra equals key. 

■ Period/comma lock—locks out <C » 
punctuation in! 

■ Lifetime quality double injected keycaps, 

■ Keys color coded for use with 
WordPerfect. 



















F-Keys on left, top or both-it’s up to you! 



OrrmiKeyim With F-Keys On Left 

First keyboard to get back to the *Best Buy !” You can customize 
basics! Most people learned to type OmniKeyl 102, too! If you prefer the 
with function keys on left for fast, one- standard IBM enhanced layout, you 
hand combination commands. can swap the CTRL, ALT and CAPS 

OmniKeyl 102 delivers this and more. LOCK keys. The best 102 key 
Thats why readers of Computer keyboard available works with virtually 

Shopper made OmniKeyl 102 their every IBM-type personal computer. 


OmniKeyl 102 Features: 

■ Innovative 102 key layout. 

• 12 Function keys on the left, 

■ Interchangeable ALT, CAPS LOCK, 
and CTRL keys. 

■ Large L-shaped ENTER key. 

■ Separate inverted T cursor keypad. 

■ Calculator-style numeric keypad with 
added Equals key. 

■ Interchangeable Backslash and 
Asterisk keys. 

■ Lifetime quality double injected 
keycaps. 

■ Keys color coded for use with 
WordPerfect. 


OmniKey/102 

ONLYW 



OmniKeyim-l Wilh F-Keys On Top 


Many people have become 
accustomed to the standard IBM 
layout* For you, weVe duplicated, 
well nearly, the IBM layout (we 
couldn’t resist making a couple of 
improvements). We made 
OmniKeyl 101 -I with a footprint 20% 


smaller than IBMs—saves desk space! 
We also weren't w'iiling to compromise 
QmniKe/s double wide BACKSPACE 
key and large Lrshaped ENTER 
key—they mean too much in terms of 
increased speed and accuracy. 
Customers worldwide agree! 



OmniKey/im 

ONLYW 



HOURS: Mon.-Fri, 7 a.m. to 10 p.m.; Sat. 8 a.m. to 
4 p,m. Central. Dealer and dismbuxor prices available. 

Se hub]a espafml pur su conveniencia. 


800 - 526-2446 

FAX Your Older! 612-943-8332 

Notice to the Hearing Impaired: Northgane now 

has TDD capability: 800-535-0602 



7075 Flying Cloud Drive. Eden Prairie. MN 55344 


©Copyright Northgaie Computer Systems, Inc. IVSti. AIL nRhu reserved. Nonhipte, Qnwtfiey aod the Brig'N Jpgo ye lodcflwki of NonftflSItf Compute! Systems Ollier brarvd names are trademarks nr registered 
trademarks of their respective owners. Specifications subject t a change without notice. Sublet to occasional inventory shortages. We support the ctfiical use sf Software To report software copyright violations, call die 
Software Publishers .Association 1 ! Anti-Pbacy Hotline at 1 -800-.1 bB-PIRti. 
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C Portability 
C Flexibility 



dBASE 

Power 

Build a multi-user, dBASE compatible 
application which is several times 
faster than dBASE IV, Clipper or 
Fox Pro. Watch its windows and 
menus appear instantly on any 
computer ; 


Portable 

Port your application to any environment with a 
C or C++ compiler. Access megabytes of memory 
using 386 DOS compilers, OS/2, Unix or Microsoft 
Windows. 

Compatible 

As you directly use the data, index and memo files 
of dBASE III through IV or Clipper, you can use 
Code Base 4.2 with any dBASE compatible product. 

Easy 

Consult examples in the 280 page user’s guide as 
you interactively execute Code Base 4.2 routines 
from a learning utility. You will remember the 
routines which are named like dBASE commands. 


Small 

Make stand alone executable files as small as 14K. 
Code Base 4.2 executables are fe to 1 h the size of 
corresponding Clipper executables. 

Complete 

Enjoy the benefits of complete dBASP functional¬ 
ity, including browse, edit, menus, windows, multiple 
index tiles per database, dBASE expression evalua¬ 
tion, relations and filters. 

Order Today 

Order the DOS-OS/2 version for $295. Call 
(403) 448-0313 or fax (403) 448-0315. Discover 
why Sequiter Software Inc. and most software 
dealers offer a 60 day money back guarantee. 

Source is included and there are no royalties! 


Sequiter Software Inc, * P.O* Box 5659, Station L Edmonton, Alberta. Canada T6C 4GI 
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SOFTWARE 


Barry Nance 


REVIEW 

One-Size-Fits-AII Code with Lattice C 


N o one can argue this: Software por¬ 
tability is now more important 
than ever. The problem for devel¬ 
opers, though, is that creating a program 
that runs under DOS, extended DOS, 
and OS/2 is no easy task. Often it means 
collecting a huge library of disjoint pro¬ 
gramming tools. And if you also con¬ 
sider the increasing importance of Unix, 
the problem becomes even bigger. 
Lattice's newest C compiler package, 
the 80286 C Development System for 
DOS and OS/2, addresses much of this 
concern. It enables developers to create 
programs that run under DOS, extended 
DOS, and OS/2. The kicker is that, with 
Lattice, all three environments can be 
supported by a single executable file. 
And Lattice includes over 800 functions, 
many of which mirror Unix calls. 

Other development environments 
exist, of course, that let you use extended 
memory (i.e., separate third-party DOS 
extender products, OS/2 itself, and the 
386 enhanced mode of Windows 3,0), 
But Lattice is the first major compiler 
vendor to include a DOS extender with 
its compiler that gives DOS programs ac¬ 
cess to 286 or 386 extended memory. 
There are no fees or royalties when you 
distribute the Lattice extended DOS fa¬ 
cility with your application. And the 


Lattice B02B6 C 
Development System 
for DOS and OS/2 

Company 

Lattice, Inc. 

Subsidiary of SA5 Institute. Inc. 

2500 South Highland Ave. 

Lombard, IL 60148 
(800) 444 4309 

Hardware Needed 

A 286- or 386-based IBM AT. PS/2, or 
compatible, 512K bytes of RAM 
(2.5 megabytes for OS/2), 5 MB of free 
space on a fixed disk, and parallel port 
for copy-protect device 



users of your application do not necessar¬ 
ily have to upgrade to OS/2 when your 
software starts running out of RAM. 

The Shoot in* Match 

The new Lattice development environ¬ 
ment includes all the tools and library 
routines of the regular compiler product 
(version 6.0). You get a full-screen sym¬ 
bolic debugger, CodeProbe, that runs 
under both DOS and OS/2, The LASM 
assembler is mostly compatible with 
MASM, although it does not handle 
MASM-style memory-model directives 
and some assembler macros. 

For projects with many source code 
modules, a make utility (LMK) is sup¬ 
plied that is a superset of the Unix make. 
EXTRACT and BUILD utilities are also 
supplied to help you create your make 
files. Other utilities let you find and op¬ 
tionally change all occurrences of a 
specified string in your source code files 
as well as produce source code statistics. 
Lattice provides its own linker, bind pro¬ 
gram (for constructing family mode ap¬ 
plications), and object file librarian. 

The standard library is fully ANSI 
compliant and incorporates many func¬ 
tions you'd find in a Unix environment. 
Lattice has added several useful func¬ 
tions of its own to the standard library: 
The “build string list" and “sort string 
list" functions are examples of routines 
that tempt you to forgo strict ANSI cod¬ 
ing in your programs. In addition to the 
standard library of functions, Lattice 
gives you these application libraries: 

* Communications Library: supports 
XMODEM, YMODEM, and 
Kermit, 

* Database Library: creates and 
manipulates dBASE III-compatible 
files. 

* Graphics Library: has several 
drawing routines, but limited font 
support. 

* Screen Management Library: text¬ 
mode routines very much like Unix 
curses. 


Software Needed 

DOS 2.1 or higher; OS/2 1.0 or higher 

Price 

$495 

Inquiry 1225. 


Installing, Tuning, and the Dongle 

The installation of the Lattice 80286 C 
compiler and its tools is straightforward. 
Basically, you choose whether you want 
OS/2 support, and you pick the memory 
models you want; the installation pro¬ 
gram then puts the files into the correct 


directories. It requires about 5 mega¬ 
bytes of disk space. To take advantage of 
the features of this compiler, I used my 
Gateway 2000 386/33 computer as a test 
bed. It has 4 MB of extended memory, 
and I regularly use it for both OS/2 and 
DOS development work. 

The installation process is noteworthy 
in two ways. First, you must let the DOS 
extender software “learn" about your 
hardware by running the TUNE utility. 
TUNE attempts to find the fastest way to 
enter and leave protected mode on your 
system, possibly crashing your system in 
the process. Users of software you pro¬ 
duce with Lattice's extender will have to 
TUNE it, as well. 

Second, Lattice decided to copy-pro- 
tect this compiler product with a hard¬ 
ware device, called a dongle , that at¬ 
taches to your parallel port. The dongle 
sits transparently between your printer 
cable and the parallel port. There is no 
mention on the package about any sort of 
copy protection. Frankly, I was annoyed 
by the implications of copy-protecting a 
professional software development tool. 

Compiling Your Code 

To check out the compiler, I created ex¬ 
tended DOS versions of the LAN-aware 
programs that accompany my book Net¬ 
work Programming in C. I also compiled 
the Dhrystone benchmark program. 
Comparing the size of the resulting exe¬ 
cutable files with the output of other C 
compilers proved difficult. The bound 
family mode version of any program is 
naturally larger than a pure DOS or pure 
OS/2 version. Being able to create a sin¬ 
gle executable file that works correctly 
under DOS, extended DOS, OS/2, and 
the DOS compatibility box is an impres¬ 
sive feat. 

Performance-wise, the Lattice com¬ 
piler emits code that is comparable to that 
of other C compilers. The Dhrystone 
benchmark ran in 5 seconds no matter 
which C compiler I used. The results 
were consistent when I ran the program 
in DOS mode, in extended DOS mode, 
and under OS/2. 

When you tell the compiler to opti¬ 
mize your code, it invokes a separate step 
(the global optimizer, LGO) just prior to 
linking. Because the optimizer gets to 
see as much of the emitted object file as it 
wants, the optimizer can make intelli¬ 
gent decisions about what to streamline. 
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ONE-SlZE-FlTS-ALL CODE WITH LATTICE C 


he 

Lattice debugger is a 
command-line debugger 
at heart. 


It looks for opportunities to turn func¬ 
tions into in-line code, eliminate dead 
code assignments, perform peephole op¬ 
timizations, eliminate common subex¬ 
pressions, and do other things to make 
your code faster (or smaller, depending 
on what you specify). 

If you have variables marked vola¬ 
tile, the optimizer won’t eliminate ref¬ 
erences to them. Likewise, if you have a 
function that calls itself recursively, you 
can control the depth to which the opti¬ 


mizer “unrolls” the code as it transforms 
called subroutines into in-line code. 

The Lattice Toolbox 

The Lattice debugger, CodeProbe, oper¬ 
ates in full-screen mode but is a com¬ 
mand-line debugger at heart. Interest¬ 
ingly, when you choose a CodeProbe 
menu option, the software emits a line of 
debugger commands to itself. This inter¬ 
nal discourse is visible in the debugger’s 
dialog window, CodeProbe works in 
DOS, extended DOS, and OS/2 modes. 
It supports conditional breakpoints, data 
watches, slow-motion execution, and 
other customary debugger facilities. 

The text editor that comes with the 
Lattice compiler, LSE, is adequate for 
most programming purposes. It’s quick, 
has an interface to the Lattice compiler, 
and allows multiple source code files to 
be edited in multiple windows. Several 
other tools are provided with the com¬ 
piler. The linker, LMB, supports both 
code and data overlays. 

The screen management routines that 
you get with the compiler are a close ad¬ 
aptation of Unix curses, I was able to 
easily move a small Unix program from 
an IBM RS/600G AIX machine to my 
Gateway computer and compile it for 
OS/2. I smiled inwardly to see a typical 
curses user interface appear in an OS/2 
session when I ran the program. 

Lattice does not supply a hypertext 
on-line reference with its compiler, al¬ 
though, of course, each part of the devel¬ 
opment environment has an associated 
help file that you can access. Speaking of 
help, the on-line support for the Lattice 
compiler that has been available for years 
on BIX has been discontinued by Lat¬ 
tice’s parent company, SAS. 

The Lattice 80286 C Development 
System for DOS and OS/2 is a well-docu¬ 
mented, high-powered environment. As 
I put the compiler and tools through their 
paces, I tried to visualize myself as a de¬ 
veloper who has a memory-hungry appli¬ 
cation. Faced with the decision to shoe¬ 
horn my software and stick with DOS or 
force my customers to upgrade to OS/2, 
I’d see the Lattice DOS extender as a 
welcome alternative. And the curses in¬ 
terface might encourage me to port my 
application to run under Unix so I could 
take advantage of that marketplace as 
well. But as good as this compiler is, Lat¬ 
tice may have tied a millstone around its 
neck with the copy protection, ■ 


Barry Nance is the author of Network 
Programming in C and is the exchange 
editor for the IBM Exchange on BIX. He 
can he reached on BIX as "barryn* " 


TURN YOUR PCs INTO 
X TERMINALS 

HCL-eXceed family 
of X servers for 
DOS PCs from 
Hummingbird. 


HCL-eXceed, 
a real mode server, 
for PCs with as little as 
640K of memory. 

HCL-eXceed Plus, a protec¬ 
ted mode server, makes up to 16MB 
of memory accessible fo X clients. 

HCL-eXceed Plus/8514A, a pro¬ 
tected mode server supports 8514A 
hardware compatible display adaptors 
for high resolution graphics with 256 colors. 


Our 

Release 11.4 
implementation 
of X servers is opti¬ 
mized for 286-, 386- 
and 486-bosed PCs 
with EGA. VGA, super 
VGA, or 8514A compatible 
graphics controller. 

The servers support TCP/IP 
transports from FTP 
Software Inc., Excelan, 
llngermann-Bass, 
Hewlett-Packard, 
Wollongong, 
3Com, Beame 
& Whiteside, 
and Sun. 


HUMMINGBIRD 
COMMUNICATIONS LTD. 

2900 John Street, Unit 4 

Markham, Ontario, Canada L3R 5G3 

Telephone: (416)470-1203, Fax: (416)470-1207 
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WATCOM C8.0/386 

Optimizing C Compiler and Tools 
for 386 Extended DOS / 


ower on 


k Interactive source- 
level debugger 

k Generates high- 

performance code for 
32-bit protected mode 

k Microsoft source and 
library compatible 

k Fast, tight code 

k Profiler 

k Protected-mode 
version of compiler 

k Graphics library 

k 100% ANSI C and 
SAA compatible 

k Run-time compatible 
with WATCOM 
FORTRAN 77/386 



Experts Agree on WATCOM C: 

“When Novell went looking for a 32-bit compiler for use with the NetWare 386 developer’s kit, 
the company selected WATCOM *s., .IPs clear that Novell chose wisely ; this product is a winner.” 

Fred Hummel, BYTE, December 1989 

“WATCOM C/386 is a fantastic new ANSI C compatible compiler for 386-based PC’s... If you 
have written your application in Microsoft C, you will love this compiler,” 

J. Richard Hines , Electronic Test ; December 1989 

**■ Microsoft library- and source- compatibility makes WATCOM C7.0/386 ideal for porting 
DOS applications to 32-bit native mode. This compiler enables full 386 performance without 
640K limitations^ 

Rickard M. Smith, President, Phar ijip Software, Inc. 

“WATCOM is definitely the leader in object-level optimizations.. .For flat-out executable 
speed,...WATCOM C showed shining performance” 

Computer Language, February 1989 

WATCOM C8.0/386 Professional 

* 100% ANSI C optimizing compiler • Protected-mode version of compiler * 386 run- lime library 
object code * Windowed source level debugger * Profiler * Editor B 386 graphics library ■ MAKE 

* Linker ■ Object-code librarian * Object-code disassembler * Supports Phar Lap and ERGO 
DOS extenders 

WATCOM F77/386 

* 32-bit optimizing FORTRAN compiler based on WATCOM C technology * Full ANSI 
FORTRAN 77 plus extensions • Includes WATCOM C development tools: Windowed source-level 
debugger. Profiler, Editor, MAKE, Linker, Object-code librarian and Object-code disassembler 

* Protected-mode version of compiler * Run-time compatible with WATCOM C81V386 

* Supports Phar Lap and ERGO DOS extenders 

WATCOM 1-800-265-4555 

415 Phillip Street, Waterloo, Ontario. Canada N2L 3X2 Td. (519) 886-3700 Fax (519) 747-4971 

WATCOM (, is :i irjdfmiarfc of WATCOM Systems Inc. Trademarked names art ihe properties rif their Trspcctive owticix 
C Copyright 1990 WATCOM Ihuducts Im_ 
























-based PC on earth, 
ng over ten times as fast! 



Only a few months ago, NCR stunned the 
computer world by launching Lhe fastest 
Intel-based microcomputer on earth. 

Our PC 486/MC 33. 

Now we announce a series of file servers 
that are even fasten Achieved by using up to 
eight Intel i486 processors in parallel. 

Each running at 50 MHz, 

These new machines are part of NCR's 
System 3000; an end-to-end range of scalable, 
highly advanced computers based on Intel 
microprocessors. Providing you w f ith a power 
range from 6 Million Instructions Per Second 
to (in the not so distant future) an unheard 
of 200,000 MIPS. 

Because the whole family of computers 
share the same Imel architecture (and thus 
the same object-code compatibility) , you can 
locate your new computing power wherever 
you need it most. Which means that the 
computing tasks can be carried out at the 
most effective points in your network. 

And with the help of NCR's new software, 
you'll be able to combine your existing 


applications and equipment with anything 
available on the open market. Now, or in the 
future! Which means that you - and not your 
computer suppliers - stay in charge. 


FLEXIBLE INTUITIVE 

01STHIBUTED USEt 

ENVIRONMENT ENVIRONMENT 


™ OPEN, COOPERATIVE 

RELIAB! ?, N r D Y COMPUTING me 



TRANSPARENT 
ACCESS TO 
ENTERPRISE-WIDE 
RESOURCES 


OPEN, \ 

MUmVENDQR 

ENVIRONMENTS 


We call this NCR's Open, Cooperative 
Computing. 

Open because it ail conforms to all the major 
industry standards. And Cooperative because 
every authorised user can have access to all 
the data available in your company, regardless 
of where either they or the applications are 
located. 

All of which makes OCC by far the most 
flexible strategy for managing your computing 
resources. 

For more details, get in touch with NCR. 
And we promise you lift off. 


NCR 


Open, Cooperative Computing. 
The Strategy For Managing Change. 
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Introducing Omnistor? 
the first 5Vi" optical disk 
drive subsystem to support 
both Write-once 
(WORM) and Eraseable 
Magneto-Optic (MO) 
technology in a single 
multi-function unit. 

Utilizing ANSI/ISO 
standard 654 MB, 
sampled-servo 5Vi 1 
media, Omnistor 
provides a turnkey 
solution for both your 
intermediate and permanent 
archival data storage require¬ 
ments. Omnistor is available 
for a wide variety 
of host environ¬ 
ments, in both 
standalone 
and auto¬ 
changer 
subsystem 
configurations. 


Computer Upgrade Corp., 
a leader in optical 
archival storage solutions 
since 1986, offers 


OEM, VAD/VAR, and 
End-User pricing on both 
Omnistor and our 
traditional optical 
subsystem solutions. 
At Computer Upgrade 
the early bird catches 
more than the WORM, 
they catch the competitive 
advantage. 

Call today for more 
information. 

Computer Upgrade Corp. 
2910 E. La Palma Ave. 

A, Anaheim 
i92806 
FAX 

14)630-9254 


j| Computer 
WJ Upgrade® 


800 / 874-8807 


ANEW 
CONCEPT IN 

OPTICAL 

DISK DRIVES. 
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APPLICATION 


Doug Dayton 


REVIEW 


Document Management 
on Networked PCs 



| M Photo 1: Profound's card 
catalog keeps track of several 
important document 
statistics and searchable field 
descriptions. 


u 




Photo 2: Imara lets you ► 
attach electronic notes called 
MemoTabs to document 
images. 


c net enaucs up ath 

arterly profit in rcn ~ ** 

• ■ | ■ iif amc* rnt'i., 

f rum char ^ingj^ales 
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A s the number of files on a network 
increases, locating files becomes 
more difficult, and tracking multi¬ 
ple versions of a document becomes vir¬ 
tually impossible. Time is often wasted 
by working with out-of-date documents, 
and file access becomes harder to con¬ 
trol. Perhaps most worrisome, frustrated 
system users may become less disci¬ 
plined about file backups and may resort 
to archiving documents instead of simply 
deleting their obsolete files. 

ProFound, from Wang Informatics 
Legal & Professional Systems, and Ima¬ 
ra, from Imara Research, take two dif¬ 
ferent approaches to the problem. Pro- 
Found is a character-based DOS applica¬ 
tion designed to help manage word 
processing and other live documents on a 
network; Imara is an OS/2 Presentation 
Manager-based application that manages 
graphics and documents that have been 
stored as image files. 

Roth Imara and ProFound support dis¬ 
tributed (client-server) computing by en¬ 
abling files on different file servers to be 
stored and accessed transparently across 
a network. And both products use the 
metaphor of a library with a document 
catalog to control access, storage, and ar¬ 
chiving of files that have been checked 
into their databases. 

Imara is aimed at companies moving 


toward a paperless office. Imara users 
scan or import paper documents into 
Imara 1 s Structured Query Language 
(SQL) database as compressed Group 4 
fax files. Then Imara’s image documents 
are shared among different workgroup 
members using Imara 1 s built-in E-mail 
facility (called I-mail). 

ProFound provides a more pedestrian 
solution to document management, rely¬ 
ing on the character-based DOS interface 
and working with files created using 
word processors, spreadsheets, or other 
applications. ProFound's mainstream 
solution contrasts sharply with Imara T s 
attempt to redefine how office workers 
share information. But while both prod¬ 
ucts provide features that can help you 
manage your distributed office systems, 
neither provides a complete solution to 
the problem of distributed file man¬ 
agement. 

ProFound Document Libraries 

ProFound helps network administrators 
manage their users 4 file requests and 
document storage requirements by auto¬ 
matically copying, distributing, and 
backing up their documents across mul¬ 
tiple file servers. When you first start 
ProFound, you can go into one of two 
areas: the work area or the library. 

The work area is where documents and 


files are created and edited. A catalog 
card is automatically created in the work 
area as each new document is created, 
and it is updated when any revisions are 
made. 

You can configure ProFound to auto¬ 
matically start the application you will 
be using after you create your catalog 
card. After a document is created or re¬ 
vised, ProFound checks it into the li¬ 
brary. The library contains one or more 
catalog files that contain a catalog card 
for each document. Different work¬ 
groups can be assigned to one of 26 dif¬ 
ferent sections in the library. A work¬ 
group can be assigned to its own catalog 
and section, or many workgroups can be 
assigned to the same catalog and section. 

Each catalog card comprises two 
screens. The first contains identifying 
information for the document, including 
title, author, department, operator, cli¬ 
ent, matter, comments, and keywords. 
The second screen contains document 
statistics such as date created, last access 
date, last user, number of revisions kept, 
archive interval, chargeback method and 
statistics for billing clients (including the 
actual and charged number of key¬ 
strokes), pages printed, and time. Most 
of the field descriptions can be custom¬ 
ized (see photo 1). 

Once a catalog card has been created, 
ProFound can perform searches on 18 
different fields, including indexed fields 
such as author, department, date, client, 
and matter, and on user-definable key¬ 
words. You can use both range and Bool¬ 
ean search parameters to find any docu¬ 
ments that have been checked into Pro- 
Found. ProFound also does full-text 
indexing and searching. 

Documents that match your search re¬ 
quest can be previewed in the library, 
copied to a new document in your work 
area, or checked out for modification. 
You can store document templates in Pro- 
Found, but inexperienced users would 
benefit from having these set up by their 
system administrator. 

ProFound automatically maintains an 
audit trail of activity for each document, 
and it can maintain up to 99 revisions of 
each document. Most users will main¬ 
tain only a few revisions and will save 
disk space by archiving their older revi¬ 
sions. You can configure ProFound to 
automatically back up files to specified 
directories and to automatically archive 
files after a predetermined number of 
days, if the files have not been checked 
out for that period of time. 

Access to documents is controlled 
through the use of passwords, which can 
be assigned for each operator, author, 
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“The World’s Most 
Accurate Mouse’’ 



Sleek, dependable and 
compatible. The PC Mouse III 
from Mouse Systems. 


Document Management on Networked PCs 


ProFound 

Company 

Wang Informatics Legal & 
Professional Systems 
2111 East Highland, Suite 400 
Phoenix, AZ 85016 
(602) 224-0855 


Imara 

Company 

Imara Research Cap. 
Ill Peter St., Suite 804 
Toronto, Ontario 
Canada M5V2H1 
(416)581-1740 



Hardware Needed 

IBM XT, AT, PS/2, a compatible with 640K 
bytes of RAM and a hard disk drive with at 
least 2 MB of storage 

Software Needed 

DOS 3.1 a higher and Novell NetWare 2.15 
or 386; Banyan VINES 3.1 or higher; a 
3Com 3Share network operating system 

Price 

First five users: S995 

Inquiry 1076. 


Hardware Needed 

Intel 386SX-, 386-, a i486-based 
wakstations with 4 MB of RAM and VGA; 
HP ScanJet; HP LaserJet; 

GammaLink’s GammaFax adapter; 30- 
MB hard disk drive; netwak server with 
8 MB of RAM and 100-MB hard disk drive 
a optical disk storage 

Software Needed 

OS/2 1.2; OS/2-compatible network 
operating system; netwak-based SQL 
database server 

Price 

First two users: $2995 


Pin-point digitizer accuracy using 
patented MS optics. Supports 
Microsoft™ MSC, and PS/2 
protocols. 100% hardware and 
software compatibility guarantee. 
True lifetime warranty. Get your 
hand on the world s most 
accurate mouse today! 

Special 
Introductory 
Offer 

Buy a PC Mouse III 
and receive a free 
copy of Power Panel™ the 
ultimate DOS utility shell. 

(PC Magazine Editor s Choice. 

June 12, 1990.) 



MOUSE 

SYSTEMS 

47505 Seabridge Drive 
Fremont, CA 94538 

(415) 656-1117 

The following arc trademarks of their respective 
companies. PC Mouse 111. Power Panel, 

Mouse Systems Corporation. Microsoft. 

Microsoft Corporation; PS/2. IBM 


PC 

MAGAZINE 


[EDITOR’S 

CHOICE 


Inquiry 1077. 


department, or document. Users can be 
assigned access or modification rights to 
any or all documents in the system. 

ProFound uses a WordPerfect-like in¬ 
terface with pull-down menus, pop-up 
windows, on-line context-sensitive help, 
and lots of command keys. ProFound is 
easy for experienced WordPerfect users 
to learn and is relatively easy to set up. 

The system administrator guide is 
clearly organized and uses a step-by-step 
approach. However, the guide does not 
provide a top-down view of how the pro¬ 
gram’s modules interact. It is best to sim¬ 
ply read the system administrator guide 
cover-to-cover before setting up the pro¬ 
gram. 

As with many database programs, in¬ 
terdependent modules eliminate any 
hope of shortcuts. Network administra¬ 
tors should plan to spend some time de¬ 
termining the most efficient way to set up 
ProFound’s library and to distribute 
their workgroup’s documents across 
their network’s servers. Once ProFound 
has been set up, however, its on-screen 
prompting should enable experienced 
word processors to master ProFound in 
an hour or two. 

ProFound has been integrated with 
WordPerfect 5.1 and Jurisoft’s Com- 
pareRite. If you are using WordPerfect, 
the ProFound interface takes over when 
you create, load, or save a document. 
When you save documents, ProFound’s 
Integrated Document Card Screen is dis¬ 


played, enabling you to check your docu¬ 
ment into ProFound without leaving the 
WordPerfect interface. If Jurisoft’s 
CompareRite has been installed, past re¬ 
visions can be red-lined from inside Pro- 
Found. 

Although ProFound is designed to 
work with any office workgroup, its most 
obvious audience is professional offices 
that do time or project billing. ProFound 
automatically records keystrokes, time 
spent in each document, and the number 
of pages that have been printed. This in¬ 
formation is displayed on each docu¬ 
ment’s catalog card and can be printed in 
a disbursement report. Charges can be 
accrued on a straight time basis or on a 
per-document basis. After the clients 
have been entered into ProFound’s client 
section, ProFound automatically verifies 
that documents belong to a specific client 
and generates a disbursement charge re¬ 
port that can be exported into several 
time-billing programs. 

ProFound requires an IBM XT, AT, 
PS/2, or compatible with 640K bytes of 
RAM and a hard disk drive with at least 2 
MB of storage. The program runs on DOS 
3.1 or higher and supports Novell Ad¬ 
vanced NetWare 2.15 or higher, NetWare 
386, or Banyan VINES 3.1 or higher. 

Imara Imaging 

Imara uses a client-server architecture 
built on Microsoft’s OS/2-based SQL 
Server. Once you have stored documents 
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Announcing the end of the 
SCSI compatibility crisis: 



The SCSI disk controller from DPT 
that's so intelligent, it doesn't 
need special software drivers! 


//jakes the, aradc. 
id'ithsuL-t SirfAjore drivers 

SCSI connectivity hassles are a thing of the past! SmartConnex 
makes it possible for the first time to run SCSI disk drives without 
special software drivers or BIOS ROMS that cause compatibility 
problems. Just plug in SmartConnex and you're all set—exactly as 
though you were using a standard ST506 drive. And, you'll enjoy 
optional connectivity to hundreds of other peripherals with 
appropriate software, including tape and optical drives. 

d ir\ Ccmpat ihi/i-kj 

SmartConnex is compatible with all PC ATs and operating sys¬ 
tems, and is guaranteed to work with all existing AT applications. 
So it isn't necessary to buy new programs or make any changes 
to system software. No matter what operating system or SCSI 
disk drive you use, you won't have to worry about controller 
compatibility. 


See Us At Booth #115 

OCOWMH/Fall '90 

November 12-16, 1990 
Las Vegas, Nevada 


/?/i fr\ (L&crdoh'lt '-hJ 

SmartConnex costs less and performs better jrtan other prod¬ 
ucts-it's that simple. When you consider cost along with Smart- 
Connex's other great advantages, there's no smarter move! 

JdocJcec! hoj the-ixrk; 

Distributed Processing Technology was the first to develop 
caching disk controllers and hardware disk mirroring for micro¬ 
computers, and is the recognized leader in the industry. Our 
products have been at work for over a decade, speeding up minis 
and mainframes. We offer a 1-year warranty, clear documenta¬ 
tion, and outstanding technical support. 

'Pirt vJv’n# r't(2cynne/ to~the desb / 

Call today and find out more about the end of the SCSI compati¬ 
bility crisis—with SmartConnex, from DPT. 


^ 6> 2600 CZT. or\ board 

SmartConnex's on-board 68000 processor and custom-designed 
ASIC chips make it the highest-performance controller on the 
market. Its unique design pushes the fastest SCSI disk drives to 
their top performance limits! 



DPT 

Distributed 

Processing 

Technology 


132 Candace Drive 
Maitland, FL 32751 
Phone: (407) 830-5522 
FAX: (407) 260-5366 
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Document Management on Networked PCs 


in Imara as compressed Group 4 fax 
images, you can share them within a PC- 
net work environment. 

Imara uses a five-leveJ hierarchical 
cataloging system* Users define their 
image database by creating sets , which 
are analogous to file cabinets; catego¬ 
ries, which are like file drawers; and file 
folders, which contain documents. Docu¬ 
ments are composed of one or more 
image and text pages. Imara's database 
can store up to 40 million pages. Once 
documents have been stored in Imara *s 
database, you can access them through 
Imara’s query-by-forms and keyword 
search facilities* 

After categories have been set up, you 
can fill in a form template for each docu¬ 
ment you wish to check in. These tem¬ 
plates are similar to ProFound’s catalog 
cards and enable you to search for docu¬ 
ments using structured information, 
such as owner, topic, action-due-date, 
and priority, and to perform unstruc¬ 
tured searches using keywords that cross- 
reference information in different files* 

Individual pages can be retrieved and 
displayed at the user’s workstation and 
can be annotated with electronic Memo- 


Tabs. MemoTabs are electronic notes 
that provide a convenient way to share 
comments about a particular image. 
They can be either displayed on the 
image or hidden to facilitate printing. 

Users create their filing system by 
creating new sets, categories, and folders 
interactively with Imara, or by using 
Imara’s Execution Language (IXL) to 
create a database script* If you will be 
moving many document into Imara, it is 
much faster to create a database using 
IXL than to create the database as you 
import your files* 

fmara’s script language is straightfor¬ 
ward—Imara has done a good job of pro¬ 
tecting the user from the SQL Server in¬ 
terface. But the documentation assumes 
that the system administrator has a thor¬ 
ough unoerstanding of SQL Server and 
of the networking environment. 

When you start Imara, you see four 
icons: a server, an in box, an out box, 
and a trash can. The server icon includes 
all the document and image files that 
have been stored in different sets, catego¬ 
ries, and file folders. The in box lets you 
scan or fax graphics files and import 
ASCII text files into the system. The out 


box lets you fax, print, export, or I-mail 
files. The trash can lets you delete or re¬ 
move files (see photo 2). 

When you first click on a page in a 
document, two windows appear; a page 
tool and a page window. The page win¬ 
dow displays a portion of the image file 
that you have loaded into the Imara desk¬ 
top. The page tool’s Panview displays a 
miniature of the entire page, along with a 
shaded rectangular area called the lens , 
The area in the lens indicates the specific 
portion of the page. By dragging the lens 
in the page tool with your mouse, you can 
view different pans of your image file in 
the page window. Imara also has a pre¬ 
view feature that lets you view an image 
without loading and decompressing it, 
Imara’s I-mail lets you distribute doc¬ 
uments by copying or linking them to 
other folders* I-mail is too limited for 
general office messaging, however; it 
only provides a one-line message field. 
Much of Imara’s power comes from its 
ability to link documents. Linking docu¬ 
ments assigns pointers from a document 
to different file folders. This helps con¬ 
serve disk storage and allows users work¬ 
ing within different file folders to view 


Attention U.S. BYTE Subscribers 


Watch for the next BYTE DECK mailing that 
will be arriving in your mailbox soon! 

Use this as a fast, convenient tool to purchase 
computer products and services. It’s loaded with 
essential hardware and software products that you 
should be aware of when making your buying 
decisions.. .and it’s absolutely FREE! | 

If you have a computer product or service, and 
would like to reach 275,000 influential BYTE 
magazine subscribers, please give Ed Ware a call 
today at (603) 924 2596. 

EVTE 




Here’s what a BYTE Deck advertiser has to say: 

“Ten years ago we advertised in the very first BYTE Deck—the number of sales 
leads we received was enormous! The BYTE Deck was so successful for us, that we 
have continued to use it over the past ten years! 1 * 



Lisa Tarpoff, Marketing Manager* Heath Company, Benton Harbor, MI 
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or modify multiple copies of a document. 

Imara’s use of Group 4 file compres¬ 
sion enables you to store 8^-inch by 11- 
inch 300-dot-per-inch images, which 
normally require about 3 MB of storage, 
in several hundred kilobytes. But Group 
4 compression doesn’t work well with 
complex images like photographs; in 
fact, this type of image may be larger 
after compression. But the bottom line, 
according to Imara, is that storage costs 
using “jukebox” optical drives have 
come down to about 5 cents per page- 
provided you make the initial investment 
in such equipment. This is competitive 
with microfilm and paper-based docu¬ 
ment storage systems. 

I found that 150-dpi scanned or faxed 
images are hard to read on a standard 14- 
inch VGA monitor. Using a 1024- by 
768-pixel enhanced VGA display or a 
1280- by 960-pixel 19-inch Moniterm 
display greatly enhances document legi¬ 
bility and obviates the need to print out as 
many files. Since Imara currently sup¬ 
ports only monochrome displays and 
printers, most users will opt for a large 
high-resolution monochrome display. 

Imara has written its own OS/2 driver 


to support the HP ScanJet Plus, and the 
company recommends GammaLink’s 
GammaFax. (At press time, Gamma- 
Link was the only fax-modem supplier 
shipping an OS/2 driver.) 

Imara’s ScanJet interface works flaw¬ 
lessly, but I discovered that Hewlett- 
Packard’s interface card conflicts with 
16-bit VGA cards. (This can be resolved 
by plugging 16-bit VGA cards into an 8- 
bit slot.) Scanning images requires pa¬ 
tience; most users will eventually be 
compelled to invest in an automatic 
document feeder for their scanner. 

All this power takes its toll in the hard¬ 
ware department. Imara workstations re¬ 
quire at least a 386SX-based PC with 4 
MB of RAM, a 30-MB hard disk drive, a 
VGA adapter and monitor, a mouse, and 
a network adapter running OS/2 1.2 or 
higher. 

Imara servers require a 386 processor 
with at least 8 MB of RAM, a 100-MB 
hard disk drive, and a network operating 
system that supports OS/2 1.2 with Mi¬ 
crosoft SQL Server 1.1, Oracle Server, 
or IBM’s Database Manager. 

Imara recommends using WORM 
(write once, read many times) optical 


disk storage, HP LaserJet printers with at 
least 2 MB of memory, GammaLink’s 
GammaFax, a LaserMaster LX I printer 
controller (to enable the LaserJet to print 
images at a usable speed), and an HP 
ScanJet Plus. 

Management Decisions 

Both Imara and ProFound solve real- 
world document management problems. 
But despite their implementation of ad¬ 
vanced client-server technologies, nei¬ 
ther product lets users manage both text 
and image files effectively. 

Businesses such as law firms and ac¬ 
counting firms that have standardized on 
particular DOS applications like Word¬ 
Perfect or Lotus 1-2-3 should give Pro- 
Found careful consideration. Businesses 
such as insurance companies managing 
many graphics-based documents that in¬ 
clude diagrams, hand-written notes, and 
signatures will find Imara invaluable. ■ 


Doug Dayton is the founder of Dayton 
Associates, a computer-industry market¬ 
ing and consulting firm in Bellevue, 
Washington. He can he reached on BIX 
c/o “editors. ” 
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IBM PROGRAMS 
FREE. 


■ In the BIX community, we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a growing 
list of programs which you can download free. It also offers dozens of informative and provocative conferences on OS/2, PC/DOS and 
MS/DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs, and many other topics. 
There’s even a ‘‘Repair-shop” conference, and maybe as a last resort, an IBM clearing house. And beyond our IBM Exchange, we provide 
industry news and product information that’s essential to your performance as a microcomputer pro. All of these privileges are yours with 
a subscription to BIX. To find out more, call our special Customer Service number: 1-800-227-2983 (in NH, call 603-924-7681). 
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The Joneses. 



H Check out the benchmarks. When it 

comes to speed, pure and simple, main¬ 
frames are no longer the main attraction. 
Introducing the Everex STEP 486/33 
and STEP 486/25. Along with the STEP 
486w, they give you desktop perform¬ 
ance that was previously unheard of. 

There are two reasons. The first, of course, is 
the 486™chip.The other is AMMA', M Everex’s 
proprietary Advanced Memory Management 
Architecture. 


AMMA uses “write-back”cache technology 
instead of the “write-through” technologies used 
in most PC’s. The write-back cache was developed 
for mainframes. Everex was the 
pioneer in developing it for the PC. 
And in doing so, opened a whole new 
dimension in desktop performance. 

With AMMA, you can write directly to the 
STEP 486’s cache in nearly all cases. With write- 
through techniques, on the other hand, you lose 
most of the performance benefit of the cache. 


STEP 486/33 
CRAV-XMP/48 
IBM 3083 


34.000 Ohryshmes (19.4 MIPS) 


17.857 Dlwystones 


16.666 Ohrystones 


•Inqumes from outside the ULS. call 415-498-1111. EVER for Excellence is a registered trademark and Everex, STER STEP 486u. AMMA and PDS are trademarks of Everex Systems. Inc. 486 is a trademark oflntel Corp 

































And howto keep up 
with them. 



That’s because write-through forces you to write 
to main memory much more often. And main 
memory is slower than the cache. 

This is especially important in 486 computing, 
where the CPU performs as many as four times the 
write operations as in 386. Which makes AMMA’s 
write-back architecture, combined with the 486’s 
embedded cache, a powerful combination indeed. 

But the STEP 486 machines give you more 
than just speed. They come with Programmable 
Drive Select. If your drive isn’t listed on the set¬ 


up table, PDS™lets you custom-configure the BIOS. 
It’s good for virtually any hard drive. 

What’s more, all STEP systems come with a one- 
year extendable warranty and a one year renewable 
on-site service contract that also covers all Everex 
peripherals in the system. 

To find out more, call 1-800-334-4552* for the 
name of your nearest Authorized Everex Reseller— 
every one a high performance expert. 

Then you can let the Joneses try keeping up 
for a change. 


© 1990 Everex Systems, Inc. Far more information on how the above benchmarks were derived, please write the Everex Performance Test Center; 48431 Milmoni Drive, Fremont, CA 94538. 
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HARDWARE 


Steve Apiki 


REVIEW 

Small, Low-Cost UPSes 



PC Power's InnerSource 22 JO (left) takes a unique approach to backup power by 
offering a UPS as a replacement for a standard supply. Upsonic's PC Might-25 
(right), a single-user UPS, is the smallest, lightest unit BYTE has seen. 


D ata residing on a single-user system 
is not any less critical than data 
stowed on a network file server. 
But until recently, protecting your sin¬ 
gle-machine installation from the vaga¬ 
ries of your utility company often meant 
shelling out the cash for a big, noisy un¬ 
interruptible power supply (UPS) with 
more capacity than you required. 

Upsonic and PC Power & Cooling of¬ 
fer two solutions to the problem of sup¬ 
plying reliable power to a single ma¬ 
chine. The Upsonic PC Might-25 is a 
small, quiet, and inexpensive UPS that's 
suitable for use on a desktop. PC Power 


PC Might-25 

Company 

Upsonic Corp. 

One Park Plaza. Suite 600 
Irvine, CA 92714 
(714) 833-7162 

Hardware Needed 

Microcomputer system 
(drawing 250 VA or less) 

Price 

$195 

Inquiry 1106. 


& Cooling’s InnerSource Model 2210 is 
a drop-in replacement for AT power sup¬ 
plies with an internal standby system and 
AC power for the monitor. 

Strictly speaking, both the PC Might- 
25 and the AC side of the InnerSource are 
standby power supplies (SPSes). When 
utility power fails or dips below a critical 
level, they switch from providing power 
directly from the line to providing power 
from a built-in battery. When there is ad¬ 
equate AC power, they use some of the 
available energy to recharge the battery. 

While these two models are function¬ 
ally similar, their design philosophies 


Company 

PC Power & Cooling, Inc. 

31510 Mountain Way 
Bonsall. CA 92003 
(619) 723-0075 

Hardware Needed 

AT or 386 computer with space for 
a full-size (8%- x 5 9 /i 0 * x 5 9 /i 0 -inch) power 
supply 

Price 

$495 

Inquiry 1107. 


are radically different. The PC Might- 
25, although small and inexpensive, is 
more or less a traditional SPS; the Inner- 
Source, on the other hand, avoids many 
of the problems of providing AC backup 
by supplying DC power directly to the 
computer. 

PC Might-25 

At $195, the PC Might-25 is easily the 
least expensive SPS I have come across. 
The price is low enough to attract people 
who may never have considered buying 
an SPS in the past. What you get won’t 
shatter any records for holdup time or 
provide the same type of power your sys¬ 
tem’s power supply is used to, but it will 
provide adequate power for conducting 
an orderly shutdown. 

The unit is not much bigger than a 
large modem or a small external disk 
drive. Installation is simple. The nine- 
page user’s manual is enough to describe 
user interaction with the system in suffi¬ 
cient detail. 

As you might expect from the unit’s 
size, holdup time is limited. The PC 
Might-25 shuts off before the battery is 
completely drained, to lengthen battery 
life and shorten recharge time. I mea¬ 
sured holdup time with two loads. The 
first was a small 286 system running a 
hard disk drive and a monochrome moni¬ 
tor; this system drew 0.8 amperes of cur¬ 
rent, so the power requirement was about 
40 percent of the PC Might-25’s capac¬ 
ity. The second load was a larger 486- 
with-VGA unit that drew close to twice as 
much power. The results are shown in 
figure 1. 

When the power goes off, the unit 
sounds a noticeable but unobtrusive 
alarm. That’s its only communication- 
si nee it is meant to back up single sys¬ 
tems, the unit has no ports for sending 
signals over a network or to the protected 
system for automated shutdown. 

Small capacity offers one small ad¬ 
vantage: It takes very little time to re¬ 
charge the unit. Upsonic claims that a 
full recharge can be completed in 2 to 3 
hours. 

I had no problems running systems 
during standby operation. The manufac¬ 
turer specifies transfer time (the time to 
switch from normal to backup power) at 
4 milliseconds, which should be quick 
enough to escape the computer’s notice. 
Cut-in and cut-out points are fixed at 102 
volts and 108 V, respectively, so if you 
experience frequent brownouts, the sys¬ 
tem may go on and off more than you 
would like. 

Backup power has a modified square 
waveform. Engineers argue over whether 
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SL 10 Ports from $495 


New Model - SLP™ has 8 parallel and 2 serial ports: The 

original SL™has 4 parallel and 6 serial ports. Both can 
share any combination often printers or PCs; automatic 
switching, queuing, and serial-to-parallel conversion 

Improved Data Throughput-True 115,200 bps: use other 
vendors' file transfer software with serial connected PCs 

Pop-up Menu Via Hotkeys: Keyboard selection of printers 

Simple Installation: Just plug in your cables and run the 
menu-driven installation software 

User Upgradable Memory: From 256KB to 4MB buffer 



Save by Sharing Resources: The SL enables everyone 
to share lasers, printers, plotters, and modems. Greater 
access by more users reduces unproductive idle time 
and the expense of purchasing additional peripherals. 
All users can simultaneously send print data and 
quickly release their PCs to continue working. 

BUFFALO 

45 Day Money Back Guarantee 



HWP 5 Ports from $275 

All ports are parallel and user 
configurable as either 3 inputs 
to 2 outputs with a pop-up 
menu, or 4 inputs to 1 output 
as a buffered auto-switch; 
memory is user upgradable 
from 256KB to 16MB buffer 

AS-41 _ 5 Ports $200 

4 para Del inputs to 1 parallel 
output, automatic switch with 
no buffer; use the AS-31 for up 
to 3 inputs to 1 output, $175 


SPPS Converter $100 

Combination serial-to-parallel, 
or parallel-to-serial interface 
converter in a single unit, no 
power supply needed, serial 
transfers to 115,200 bps, DIP 
switch configurable 

RCJ Toshiba Memory Module 

Memory expansion module 
for the Toshiba T1000SE, 
T1000XE, or J3100SS laptop 
(notebook) computer, 

1MB-$299, 2MB-$549 


CALL TODAY (800) 345-2356 

Fax (503) 585-4505 

Buffalo Products, Irvc. 2805 1 9Bl SI. SE. Salem, OR S7S02-1520 

Circle 399 on Reader Service Card 


CE 2 Ports from $175 

Printer buffer with 1 parallel 
input to 1 parallel output, from 
256KB to 4MB buffer 


Cables & Adapters 

High quality, 24 gauge 
shielded cables, parallel or 
serial; modular cable adapters 


























































REVIEW 


Small. Low-Cost UPSes 


MEASURED HOLDUP TIMES 


InnerSource 2210 


PC Might-25 


0 5 10 15 20 

Time (minutes) 

□ Small load ■[ Large load 


Figure 1: Holdup times for typical small and large loads, in minutes. 



Figure 2: Block diagram of the InnerSource 2210 power supply. The output of the 
battery is wired to the DC-to-DC converter, which means that no DC switching is 
required when power fails. 



or not square waves make a good input to 
switching power supplies, but the PC 
Might-25 provides output filtering to 
eliminate much of the noise associated 
with square-wave outputs. 

The InnerSource 

A traditional SPS takes in AC power, 
converts it to DC power, and stores it in a 
battery. When a blackout occurs, the unit 
takes DC power from the battery, trans¬ 
forms it to AC power, and sends it to the 
power supply in the computer, which 
transforms it to DC power for use in the 
system. For those of you keeping score, 
that’s three conversions where only one 
is required, and each conversion means 
less efficient use of power. 

PC Power & Cooling’s InnerSource 
eliminates most of the extra steps. The 


InnerSource looks (and acts, under nor¬ 
mal conditions) like a standard, FCC 
Class B, full-size AT power supply. It re¬ 
places the power supply unit in the ma¬ 
chine that you intend to protect. When 
the power fails, the unit supplies DC 
power from the battery directly to the 
system board (see figure 2). There is no 
need for additional conversion. 

In addition to having a clean and effi¬ 
cient design, the InnerSource sidesteps 
debates over which waveform is best and 
how much noise an AC inverter intro¬ 
duces. Since the battery and rectifier are 
connected to the same transformer, PC 
Power & Cooling also claims zero trans¬ 
fer time between standby and normal 
operation. 

If you didn’t need to power a monitor 
during a blackout, this would be the end 


of the story. Since you do, the Inner- 
Source provides a standard battery-in¬ 
verter stage for supplying AC power to 
the system monitor. This is a typical 
standby system, with a rated transfer time 
of 2 ms and a 120-V root mean square 
modified rectangular-wave output. 

Holdup times, shown in figure 1, were 
good—certainly enough to save work and 
shut down properly. Like the PC Might- 
25, the InnerSource sounds an alarm at 
power failure and shuts down before the 
battery is completely drained. This unit 
requires 8 hours for a full recharge, but it 
recharges constantly as long as the sys¬ 
tem is plugged in. 

Classifying the power output of the 
InnerSource is not as easy as it is with 
that of an external SPS. The unit supplies 
220 watts of DC power to the system 
board and 120 volt-amperes of AC power 
to the monitor. With efficiency and 
power-factor calculations considered, 
PC Power & Cooling claims that the In¬ 
nerSource is equivalent to a 550-VA ex¬ 
ternal UPS; in any case, 220 W is enough 
to run a heavily stocked AT or 386 sys¬ 
tem with no problems. 

The 120-VA (1-amp) AC source, how¬ 
ever, is a little underpowered. Typical 
VGA monitors require just about all of 
this; an IBM 8513, for example, requires 
0.95 amp. Big-screen monitors can eas¬ 
ily require 1.2 amp and may require 1.6 
amp; the power draw means you can’t 
use the InnerSource with a typical 19- or 
20-inch monitor. 

If you want to run a network server off 
the InnerSource, PC Power & Cooling 
offers a $49 module that lets the Inner- 
Source talk to a network. 

The InnerSource has a few weak 
spots, but these have to do with the na¬ 
ture of the device. It requires enough 
room inside the case for a full-size sup¬ 
ply and, of course, will work only with 
IBM PC-compatible machines. If a 
power failure should occur, you’ll need 
to replace the entire unit; with an exter¬ 
nal system, you need replace only the 
UPS or the internal supply. And at $495, 
replacements aren’t cheap. Fortunately, 
PC Power & Cooling has an excellent 
reputation for reliability. 

Between the PC Might-25 and the In¬ 
nerSource, you should be able to find 
what you need to back up a single system. 
Whether you prefer the traditional exter¬ 
nal device or the drop-in replacement 
concept, the peace of mind you’ll get is 
worth the small investment. ■ 


Steve Apiki is a BYTE Lab testing editor / 
engineer. He can be reached on BIX as 
‘'apiki. 99 
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The best got better. 

SYSTAT 5.0’s new menus make the top-rated 
statistical program even easier to use. 



V 4/1 




EME 

rorroKS 

CHOICE 


SYSTAT is the only package 
to receive these three awards. 



New Features Menus or commands - your choice Rewritten 
documentation includes statistics tutorials Fast, built-in drivers for 
SYGRAPH Global mapping and many new plots Multi way repeated 
measures Means model for missing cells designs Post-hoc tests 
Interactive stepwise regression. 

Statistics Basic statistics, frequencies, f-tests, post-hoc tests 
Multi way crosstabs with log-linear modeling, association 
coefficients. PRE statistics, ManLel-HaenszeL asymptotic standard 
errors Non para metric statistics (sign, runs, Wilcoxon, Kruskal- 
Wallis, Friedman two-way ANOVA. Mann-Whitney U, Koirnogorov- 
Smirnov, Lilliefors, Kendall coefficient of concordance) Pairwise/ 
listwise deletion of missing values, Pearson correlation, SSCP, 
covariance, Spearman, Gamma, Kendall Tau, Euclidean distances, 
binary similarities Linear, polynomial, multiple, stepwise, weighted 
regression with extended diagnostics Multivariate general linear 
model includes multi way ANOVA, ANCOVA, MANOVA, repeated 
measures, canonical correlation Principal components, factor 
analysis, rotations, components scores Multidimensional scaling 
Multiple and canonical discriminant analysis, Bayesian classification 
Cluster analysis (hierarchical, single, average, complete, median, 
centroid linkage, k-means, cases, variables] Time series (smoothers, 
exponential smoothing, seasonal and nonseasonal AR1MA, ACF, 

PACF, CCF, transformations, Fourier analysis) Nonlinear estimation 
(nonlinear regression, maximum likelihood estimation, and more), 

Graphics Overlay pirns Drivers for most graphics devices 
Two-dimensional: Error bars Scatterplots Line and vector graphs 
Vector, dot, bubble and quantile plots Bar graphs (single, multiple, 
stacked, range] Box plots (single and grouped] Stern-and-leaf 
diagrams Linear, quadratic, step, spline, polynomial, LOWESS. 
exponential smoothing Confidence intervals and ellipses (any alpha 
value] Smooth mathematical functions Rectangular or polar 
coordinates Log and power scales ANOVA interaction plots 
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scatterplot matrices Voronoi 


tesselations Minimum spanning tree Maps with geographic 
projections (US. state boundary file included, county and world 
boundary files available) Chernoff faces Star plots Fourier plots 
Pie charts Contour plots on regularly and irregularly spaced points 
Control charts and limits Three-dimensional; Data plots Smooth 
function plots Vector plots Linear, quadratic, spline, least squares 
surface smoothing Typefaces that print in perspective. 

Data Management Import/exporl Lotus. dBase, and DIF 
flies Full screen data editor Full screen text editor Unlimited 
cases Missing data, arrays, character variables Capability to 
process hierarchical, rectangular or triangular files, irregular length 
records Character, numeric, and nested sorts Merge and append 
large files Unlimited numeric and character variable transformations 
Subgroup processing with SELECT and BY Value labels and RECODE 
statements Macro processor with programming language, screen 
control, file manipulation, applications generation, and report writing. 

SYSTAT operates on IBM PC s' and compatibles. MS-DOS® 

VAX-/Microvax and Macintosh? Site licenses, quantity prices and 
training seminars available. No fees for technical support. 


SYSTAT 


SYSTAT. Intelligent software. 


For more information call or write: SYSTAT, Inc. lBQO Sherman Avenue, Evanston, Illinois 60201-3793 Tel: 708.364.5670 Fax: 708.492-3567 
For international representatives cab: Australia 6L3-4974755, Canada 4l6.424.t700, Finland 358.0.6923800, France 33,L4G93500G, 

Germany 49-61265950, Italy 39.587.213640, Japan 81,3.5902311, New Zealand 64.7T562675, Norway 47.3.892240, Sweden 46.8.110620, 
Switzerland 41,31,416611. The Netherlands 31.3402,66336, UK: Letchworth 44.462,482822, London 44-81,6926636, London SE 44.0753.841686 
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SYSTEM 


Michael Nadeau 


REVIEW 

TravelMate 2000 Lives Up to Its Name 



The Texas 
Instruments 
TravelMate 2000 
packs AT-class 
performance into 
a 4-pound 
notebook PC. 



Texas Instruments 
P.O. Box 202230 
Austin, TX 78720 
(800) 527-3500 

Components (as reviewed) 

Processor: 12-MHz80C286; socket for 
80C287 math coprocessor 
Memory: 1 MB of RAM; 1 MB of ROM 
for MS-DOS 4.01 and utilities 
Mass storage: 2V2-inch 23-ms 20-MB 
Conner Peripherals hard disk drive 
Display: 10-inch-diagonal 640- by 480- 
pixel VGA; backlit triple supertwist LCD 
Keyboard: 79-key IBM Enhanced style 
I/O interfaces: One parallel port; one 
serial port; one proprietary external 
expansion bus 

Size 

11 x 8V£ x 1% inches; 4% pounds 
(with battery) 

Price 

S3995 

Inquiry 1078. 


T here’s something about the Texas 
Instruments (TI) TravelMate 2000 
notebook PC that says, “Take me 
with you. ’’ Its size (11 by 8 V4 by 1 % inch¬ 
es) and weight (4% pounds with battery) 
are big factors in creating that impres¬ 
sion. So are its 640- by 480-pixel VGA 
display, internal 20-megabyte hard disk 
drive, and 12-MHz 80C286 CPU. To¬ 
gether, these features make for what is 
arguably the most totable AT-class note¬ 
book system available. 

The TravelMate 2000 has its flaws. 
The battery life is sub-par: 2 hours at 
best (an optional battery pack adds 3 
hours to the running time, 2% inches to 
the length, and about 2 pounds to the 
unit’s weight). A floppy disk drive is 
available only as an external option. 
Some people might find the keyboard un¬ 
comfortable to use; the keyboard pre¬ 
sents no typing angle to speak of, and it’s 
set back about an inch from the front of 
the unit. And with a price of $3995, the 
TravelMate is also expensive. 

On the plus side, the TravelMate pro¬ 
vides performance, VGA, and conve¬ 
nience. These benefits compensate for 
the drawbacks if portability is the main 
issue. 

What You Get 

TI sells the standard TravelMate with 1 
MB of internal RAM (expandable to 3 


MB with two 1-MB RAM cards), a 2V£- 
inch 23-millisecond 20-MB hard disk 
drive, one serial and one parallel port, 
the triple supertwist VGA LCD screen 
with 16 gray levels, and an AC adapter. 
MS-DOS 4.01, LapLink, and the system 
utilities reside on 1 MB of ROM. This all 
fits easily into any briefcase, with room 
left for other essentials. 

When you turn on the TravelMate, you 
are greeted by Laptop Manager, a DOS 
shell. Laptop Manager comes set up to 
run the system utilities from a menu; 
adding applications to the menu is a sim¬ 
ple matter of answering a few prompts. If 
you get stuck, pressing FI brings up a 
help screen. 

The system utilities include Traveling 
Software’s ubiquitous LapLink file 
transfer program (cables are included 
with the TravelMate) and Battery Watch, 
which monitors battery drain. Both pro¬ 
grams are well-regarded, time-tested 
utilities. 

TI pairs Battery Watch with its Bat¬ 
tery Pro power-conservation software. 
BatteryPro is what TI terms a “power 
conservation system.’’ Basically, it mon¬ 
itors the notebook’s components—hard 
disk drive, display, and keyboard—and 
shuts them down when they’re not used 
for a specific amount of time. It puts the 
whole system in standby mode after a pe¬ 
riod of inactivity, and it automatically 


selects CPU speed for your applications. 
(The slower you run the CPU, the less 
drain on the battery.) It also has a RAM- 
based hard disk cache to minimize ac¬ 
cesses. Power utilities of this ilk are be¬ 
coming common on many notebook PCs. 

Despite BatteryPro’s energy-saving 
features, the TravelMate manages only 2 
hours of running time on a charge. This 
is undoubtedly because TI shaved size 
and capacity from the battery to reach 
size and weight goals. 

File Manager, another Laptop Man¬ 
ager utility, is exactly what its name im¬ 
plies; you can edit, execute, copy, delete, 
find, and so on. File Manager is simple 
and does the job, but it’s no Norton Com¬ 
mander. For instance, if you want to find 
a file, you must already be in the direc¬ 
tory in which it resides. 

Options You Will Need 

If you spend $4000 for a 4-pound AT- 
compatible system, you will probably 
want all the benefits of the 12-MHz pro¬ 
cessor along with its convenience. Well, 
you can have them, but at the cost of a 
few more dollars and a little of that con¬ 
venience. 

For starters, you need a modem (it’s 
about time modems became standard 
equipment on all notebook PCs) and at 
least another megabyte of memory to run 
the latest software. Add $499 and $549, 
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486 Engineering Workstation 


386/33MHz Corporate Workstation 


386/25MHz Business System 


I 80386-33MHZ CPU 
I 4MB RAM 
I 64K Cache 
I 1.2MB 5.25' drive 
I 1.44MB 3.5" drive 
I 100MB IDE hard disk drive 
I 16-bit VGA card w/512K 
I Super VGA color monitor 
(1024x768) 


H 2 serial. 1 parallel & 1 game 
ports 

I 101 En hanced keyboard 
I MS-DOS 3.3 or 4.01 

H Two year warranty* 

$2,995 


I 80386-25MHZ CPU 
I 4MB RAM 
I 64K Cache 
I 1.2MB 5.25' floppy drive 


I 2 serial, 1 parallel & 1 game 
ports 

I 101 Enhanced keyboard 
■ MS-DOS 3.3 or 4.01 


I 80486-25MHZ CPU 
I 4MB RAM 
I 128k Cache 
I 1 2MB 5.25' floppy drive 
I 1,44MB 3.5' floppy drive 
I 150MB ESDI hard drive 
I 16-bit VGA card w/Sl 2K 
H Super VGA color monitor 
(1024x768) 


•■I CMultiSyrH \ 


$4,595 


2 serial, 1 parallel & 1 game 
ports 

101 Enhanced keyboard 
MS-DOS 3.3 or 4,01 
Two year warranty* 


1,44MB 3.5" floppy drive 


Two year warranty' 


I 100MB IDE hard drive 
I 16-bit VGA card w/512K 
I Super VGA color monitor 
(1024x768) 


$2,795 


m 


MAG AM 


"If you're looking to buy a computer by mail order but still want a 
company that wilt stand behind what is sells, the ACM A 386/25is 
o good bet.' 'Among PCs reviewed this Issue, our favorite is the 
ACM A 386/25." "Choose the ACMA 386/20 for better-thorn 
average construction qua lily , "m/za & ] 2/26 iwj 


386/20MHz Pro-System 


80386-2UMHZ CPU 
4MB RAM 

1 2MB 5.25" floppy drive 
1 44 MB 3.5" floppy drive 
65MB hard drive 
16-btt VGA card w/512K 
Super VGA color monitor 
(1024x768) 


2 serial 1 parallel & 1 game 
ports 

101 Enhanced keyboard 
MS-DOS 3.3 or 4.01 
Two year warranty* 


$2,395 


'The Ac mo 386SX Is highly expandable, performs well, 
ond offers a very complete system for an excellent 
price., Ac mo offers one of the best service policies in the 
mail-order business.' "The Acma system not only looks 
good, it's a good performer. Jt performed consistently above average." 

CMay /Ju ne IWCfl 


■ “„,the machine could reliably handle everything I piled 


BHHHL. t-l* 

onto It," 'The systems from ACMA Computer Inc. Inspire 
confidence." "Clearly, ACMA Intends to be competitive, 
not only in terms of system bang for the buck, but also In the realm of 
Intangibles like technical support ond product warranty," <**** & Juty iwd 


386SX Executive System 


800 - 456-8809 


I 80386/SX- 16MHz CPU 
I 1MB RAM 

I 1.2MB 5.25" floppy drive 
I 1.44MB 3.5" floppy drive 
1 65MB hard drive 
I 16-bit VGA card w/512K 
I Super VGA color monitor 
(1024x768) 


■ 2 serial, 1 parallel & 1 game 
ports 

1 101 Enhanced keyboard 
I MS-DOS 3.3 or 4,01 
I Two year warranty* 

$ 1,995 



Hearing Impaired TDD 800-456-8901 




AME RtGcWl 


Ask Us About On-Site Service! 


All computer are covered by □ "two year f 
and one year pans warranty and a dS-Day 
■Money-Bock* guarantee, We accept visa, 
Moster Card. American Express, Discover Card. 
C.O.D . approved POs. ond personal checks 
fallow 7 dayi to deaf ], AJ| prices Ortd spbCffiCP- 
ttonj are subject fro change v^thout notice Call 
Acma tOf current specifications, pricing, payment, 
ihlppmg. wairanly, leasing and return pofetei 
'*45-Pay Maney-Epck guarantee covers Acmg 
twand computers only (shipping not odudedy 
Software, printers, monitors and stuping cure not 
refundable. Non-Acme brand products are 
covered by rheir manufacturers warranty. We are 
not reapqnatHe tpf erroa In typogfc^rhy photog¬ 
raphy, at of omission Acma reserves, the right to 
subslilute apuivdSent parb Brand names are 
registered trodemarte* of their respect rve cc*tv 
parwes. 3W and 4H0 are registered IradetnOria of 
Intet Corporation. Acma Computers frsc., 117 
Fcwter Ave Fremont. CA 94S39 (415) 633-1252 
Carp.,(4)5) 623-Dfl 1B Fax 



Our Best Starter Package Ever! 


I 286/12 computer 
I 1MB RAM 

■ 1.2MB Or 1,44MB 
floppy drive 

I 4CMB hard drive 
I Monochrome 
monitor 

I 101 key keyboard 

■ Panasonic 1180 
printer St cable 


I Printer stand 
I Ten diskettes 
I Computer paper 
I MS-DOS 3,3 or 4.01 
I Choice of software 
I User's guide 
I Surge protector 

$ 1,495 
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REVIEW 


TravelMate 2000 Lives Up to Its Name 



TravelMate 2000 

Compaq Deskpro 386/20 
IBM PC AT 


DOS BENCHMARKS 


◄ Worse 


APPLICATION-LEVEL PERFORMANCE 

Better ► 




N/A 

1 


1 1 PI 

23.6 

1 

1 1 1 


7.0 


I Word 
I Processing 


□ Desktop 
Publishing 


1 1 Database 


1 1 Compilers 


EH CAD 


□ Scientific/ 
Engineering 


EH Spreadsheet 


◄ Worse LOW-LEVEL PERFORMANCE Better ► 


TravelMate 2000 

Compaq Deskpro 386/20 
IBM PC AT 



EH cpu 


EH fpu 


□=» 


EH Video 


CONVENTIONAL BENCHMARKS 


LINPACK 

(single) 

(MFLOPS) 

Dhrystones 

(Dhry./sec.) 

TI TravelMate 2000 

0.3397 

3474.7 

Compaq 386/20 

0.16970 

8449.7 

IBM PC AT 

0.02105 

2317.9 


For application and low-level benchmarks, results are indexed and show relative performance; for each 
individual index, an 8 -MH 2 IBM PC AT running MS-DOS 3.30 - 1. 

The BYTE low-level benchmark suite identifies performance differences between machines at the hardware 
level; the application benchmarks evaluate real-world performance by running a standard test suite using 
commercially available applications Application indexes include tests using the following programs; Word 
processing WordPerfect 5.0; Desktop Publishing; Aldus PageMaker 3 0. Database Borland Paradox 3.0 and 
Ashton-Tate dBASE IV; Compilers Microsoft C 5 1 and Turbo Pascal 5 5. CAD. AutoCAD release 10 and 
Generic CADD level 31.1.5. Soentific/Engmeenng. Stata release 2. MathCAD 2.5. and PC-Matlab 3.5f; and 
Spreadsheet: Lotus 1-2-3 release 3 0 and Microsoft Excel 2.1 

The BYTE Lab introduced version 2 0 of the DOS benchmarks in the August issue (see “BYTE's New 
Benchmarks New Looks. New Numbers") Benchmark results for machines reviewed under previous 
versions aren't directly oomparable To obtain a copy of the benchmarks, join the listings area of the 
byte.bmarks conference on BIX or contact BYTE directly 


respectively. If you use Windows or an¬ 
other graphical user interface, you will 
want the full 3 MB. And you will want 
the second battery pack ($249), or at 
least a spare internal battery ($129). Two 
hours is barely enough under the best cir¬ 
cumstances. I got between 1 x /i and a little 
under 2 hours. 

These options push your capital invest¬ 
ment to over $5000. You also end up with 
about 2*4 pounds more than the 5 pounds 
(with AC adapter) that you were already 
carrying. With the added paraphernalia, 
you also might have to make more room 
in your briefcase. 

Other Observations 
Although I complained about it earlier, I 
find the TravelMate’s keyboard accept¬ 
able in light of what TI is trying to ac¬ 
complish. It felt comfortable, and I had 
little trouble adjusting to it. 

Cradling it in your arm, the Travel- 
Mate has a solid feel. It runs quietly; I 
did not experience the high-pitched 
whine some LCDs emit. I did notice 


something about the construction that 
troubled me: When you open the screen, 
the tension from the hinge flexes the 
plastic above the keyboard more than I’m 
comfortable with. I don’t think this will 
affect the electronics, but I do worry 
about stress cracks developing in the 
case. 

On the BYTE benchmarks, the Travel- 
Mate turned in scores that, while not 
startling, were at least respectable—par¬ 
ticularly in the disk and video tests. Un¬ 
fortunately, the BYTE Lab could not get 
a cumulative application index, as the 
notebook’s memory configuration was 
inadequate for running some of the soft¬ 
ware used in that test suite. My evalua¬ 
tion unit was not equipped with a math 
coprocessor. 

The black-on-white VGA screen has 
good contrast, and the light seems well 
diffused. A switch lets you reverse the 
video to white-on-black, and the contrast 
and brightness controls have adequate 
range. A pop-up utility lets you adjust the 
gray scaling. 


The Verdict 

TI has quite an accomplishment in the 
TravelMate. For many people, it is in¬ 
complete in its standard form, but no 
other computer offers so much in just 4 
pounds. (The Sharp 6220 is the same 
computer with only cosmetic differences 
and no utility software. TI makes it and 
similar notebook PCs under OEM ar¬ 
rangements. The TravelMate was actu¬ 
ally a joint design project with Sharp.) 

The TravelMate is a charmer, warts 
notwithstanding, and that charm is pro¬ 
portional to the weight of the portable 
you are currently lugging around. The 
ultimate portable is one that you don’t 
notice carrying and that performs com¬ 
parably to your desktop system. The 
TravelMate is as close as you can get to 
that ultimate portable. TI sacrificed 
some functionality to get there, but the 
trade-offs are reasonable. ■ 


Michael Nadeau is the managing editor 
of the BYTE Lab. You can reach him on 
BIX as “miken. ” 
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Our VT240 terminal emulator has 
changed the meaning of portability. 


i 


KEA Systems Ltd 




What does VT240 portability mean to you? 

• Portable across operating systems! Our ZSTEM 240 
software runs under both MS-DOS and Unix 386 System V, 
making your PC look and act like a VT240/340 terminal 
on either operating system. 

• Portable across machines! ZSTEM 240 mns on IBM PCs, XTs, 
ATs, PS/2s and compatibles, from AT&Ts to Zeniths! 

• Portable across portables! ZSTEM 240 runs on portable 
PCs, letting you connect to your office systems when 
you’re on the road. 

• Portable across video adapters! ZSTEM 240 supports 
all standard video adapters: VGA, EGA, CGA, MCGA, 

AT&T, Hercules and many extended adapters. No matter 
what adapter/monitor combination you use, ZSTEM 240 
displays double-high/double-wide characters, 132 columns, 


and VT340 ReGIS, sixel and Tektronix graphics. 

• Portable across networks! ZSTEM 240 connects to your 
favorite networks, including Novell, 3COM, TCP/IP, 
Ungermann-Bass, Excelan, Wollongong, FTP, Sun and 
DEC’S CTERM and LAT. 

Of course, ZSTEM doesn’t really come with a handle. What it 
does come with is our top-notch technical support and 
documentation, plus a solid warranty, so you can be assured 
of quality products backed by quality people. Call today 
about our complete line of VT emulation products. 

KEA Systems Ltd. Tbll-Free Order Desk 

3738 North Fraser Way, Unit 101 1-800-663-8702 

Burnaby, B.C., Canada V5J 5G1 
Telephone: (604) 431-0727 


FAX: (604) 431-0818 

ZSTEM and the KEA and ZSTEM logos are trademarks of KEA Systems Ltd, All other brand and product names are trademarks or registered trademarks of their respective holders, 

©Copyright KEA Systems Ltd., 1989. All rights reserved. 











HARDWARE 


Start Miastkowski 


REVIEW 

Pricey Hard Disk Drive Portability 


The Disctec 20, 
shown here with 
its docking 
bracket , measures 
just 3.2 by .8] by 
5 inches and 
weighs only 7 
ounces. 



T he Disctec 20 shows how far we've 
come from the clunky, noisy, and 
notoriously short-lived full-height 
hard disk drives that were the only game 
in town during the early days of the PC 
revolution. The Disctec 20 is a 20-mega- 
byte removable hard disk drive that's 
packaged in a neat little nylon-covered 
case measuring just 3-2 by ,81 by 5 inch¬ 
es. It weighs a scant 7 ounces. 

You might describe the Disctec 20 as a 
thick floppy disk. It's designed to be in¬ 
terchanged with a wide variety of PC- 
compatible computer systems by means 
of a “docking bracket” and a controller. 
The standard docking bracket requires a 
half-height bay in your system. (An ex¬ 
ternal docking bracket would be handy, 



147 West Lyman Ave , Suite 200 
P.G. Box 1750 
Winter Park, FL 32789 
(407) 645-0001 

Hardware Needed 

IBM PC, AT, or compatible or Toshiba T1200 

Software Needed 

MS-DOS or PC-DOS 

Price 

XT version, $670; AT version, $695; 
drive-only version, $640; Toshiba T1200 
version, $680; additional cartridge, 

$595; additional docking bracket, $50; 
additional controller, $100 

Inquiry 1060. 


but it isn't available at this time.) The 
unit uses a half-length add-in card that 
contains an Intelligent Drive Electronics 
interface. Cards are available in both 8- 
and 16-bit versions for PCs and ATs (and 
compatibles), respectively. The 8-bit 
card supports a single Disctec 20; the 16- 
bit card supports two. If you have an IDE 
interface in your system, you can buy just 
the cartridge and the docking bracket. 

Disctec also offers a custom combina¬ 
tion docking bracket/interface card for 
the Toshiba T1200's expansion slot. Ac¬ 
cording to the company, more custom 
versions are in the works for other popu¬ 
lar laptop systems. 

The case is well sealed and houses one 
of the new-generation 2 ^-inch hard disk 
drives. The company claims it will take a 
ISCFg jolt without damage. 

For Your Eyes Only 
The idea of a portable, removable hard 
disk drive isn't a new one (Tandon did it 
years ago), but Disctec is the first com¬ 
pany to make it truly handy. The disk 
cartridge itself is small and light enough 
to toss into your briefcase at the end of 
the day and bring home to another com¬ 
puter equipped with a docking bracket. 
Even better is the ability to easily tote 
your work along on the road with a Disc¬ 
tec 20 in a laptop. And of course, you 
can't overlook the security aspect. If you 
lock up your Disctec cartridge or (even 
better) take it along, your data is abso¬ 
lutely secure from prying eyes. And if 
you use the Disctec 20 as your boot de¬ 
vice, your computer's even more secure. 

Installing the Disctec 20 isn't compli¬ 
cated, I installed mine in a 20-MHz 386 
system in two different configurations; 
as the primary (boot) drive and as a sec¬ 
ondary harddisk drive. The Disctec con¬ 


troller also has a floppy disk drive inter¬ 
face, so it can be the only disk drive 
controller in your system. When I in¬ 
stalled it as the secondary controller, I 
had to play with jumpers on the board, 
disabling the floppy disk drive controller 
and setting the memory location for the 
board so it wouldn't conflict with the pri¬ 
mary controller. 

Consistent Performer 

The Disctec 20 requires special driver 
software, called from your DOS CON¬ 
FIG.SYS file. Unfortunately, that pre¬ 
cludes its use with alternative operating 
systems, such as OS/2. The software 
comes with its own well-designed auto¬ 
matic installation utility. That's where I 
initially ran into trouble. After installa¬ 
tion, the Disctec 20 was flaky, and disk- 
performance utilities such as Norton 
Utilities refused to recognize it. A quick 
call to Disctec got me an updated version 
of the driver, and 1 didn't have any addi¬ 
tional problems after that. 

The installation utility lets you choose 
among several options, including wheth¬ 
er you hear a beep when you change car¬ 
tridges. And if you're using the Disctec 
20 in a laptop, you can choose the time 
before the drive goes into a “spin-down” 
mode to conserve battery power. There's 
also a power-save mode where the disk 
keeps spinning but the support circuits 
are powered off. In spin-down mode, it 
takes about 2 seconds for the drive to get 
back up to speed. In power-save mode, 
recovery takes a short Vio second. Even 
without the power-conserving modes, 
the Disctec 20 pulls just 1 watt of power. 

No slouch at performance, the Disctec 
20 has an average access time of 23 milli¬ 
seconds, according to the company. The 
unit I tested did better, consistently scor¬ 
ing in the 19- to 20-ms range. Data trans¬ 
fer is a respectable 500 megabits per sec¬ 
ond, There is no performance penalty in 
using the Disctec 20, In fact, it was con¬ 
siderably faster than my primary drive. 
The Disctec 20 is well built and handy. 
But you'll pay a large premium for conve¬ 
nience. The interface, docking bracket, 
and a cartridge retail for $670 to $695, 
depending on the system you want to in¬ 
stall it in. Additional drive cartridges 
sell for $595; additional docking brack¬ 
ets are $50. For a 20-MB drive, that's ex¬ 
pensive. But to be fair, new technology 
is always initially exorbitant. If you want 
or need true data portability and secur¬ 
ity, the Disctec 20 is a logical choice, ■ 


Stan Miastkowski is a BYTE senior news 
editor . He can be contacted on BIX as 
"stanm ." 
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To be successful in today's business environment, you 
need drive, determination and commitment. You also need 
the right products supporting you—keeping things running 
smoothly, on track and on schedule. Products that consistently 
meet operating specifications, and provide the dependability 
you can rely on. Products such as Mitsubishi disk drives. 

Just like you, Mitsubishi Electronics is also driven by 
success. Wc manufacture the latest in memory storage technol¬ 
ogy, and offer one of the broadest ranges of flexible drives in 
the industry today. Whatever your memory requirements, 
Mitsubishi has the drive you need—from 720 KB and L44 MB 
3.5" models to 360 KB and 1.2 MB 5.25" models, with a vari¬ 
ety of mounting and bezel configurations. 

As one of the largest suppliers of flexible 
disk drives in the world, Mitsubishi® 
continues to earn its reputation for 
product quality and 
design innovation. 


Mitsubishi also manufactures rigid disk drives that have 
the same incomparable dependability as the flexible drives. 
Every 5.25'' rigid drive supports the high-density mode of the 
newer (RLL) controllers, with up to 65 MB formatted memory, 
as well as the standard-density mode of the (MFM) controllers 
used in today's most popular systems, with up to 42 MB for¬ 
matted memory. 

So when you re looking for reliable, high capacity disk 
drives, took to Mitsubishi. We'll make sure you get a qual¬ 
ity drive. 

Bor the authorized Mitsubishi reseller nearest you, call 
1-800-556-1234, ext. 54 in the U.S. and Canada (in California 
1-800-441-2345, ext. 54). 


MITSUBISHI 

ELECTRONICS 



Oc©m®aH/Foii'90 


November 12-16, 19§D 
Las tfegas. Nevada 
Booth 1216 


Mitsubishi Electronics America, Inc., Information Systems Division, 9Q1 Knox Street, Torrance, CA 90502. 

Mitsubishi Electric Sales Canada, Inc., 8385 Woodbine Avenue, Ontario L3R 5G1. 

) 1989 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp,, Tokyo. Image courtesy of Software Publishing Corp. 
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REVIEWER'S NOTEBOOK 




Reviewer's Notebook provides new information—including version updates , 
new test data , long-term usage reports , and reader feedback—on products 
previously reviewed in BYTE 


ALR Pumps Up PowerFlex 



ALR has added 
the PowerFlex 
20CSX, a 
Windows-ready 
20-MHz 386SX PC, 
to its popular 
PowerFlex line . 


R eviewed in the June issue, the 286- 
based ALR PowerFlex and its up¬ 
gradable architecture provides a 
cost-effective means of keeping your 
DOS-based system current with the de¬ 
mands of your applications. Advanced 
Logic Research recently introduced a 
new PowerFlex model, the 20CSX, 
which begins life as a 20-MHz 386SX- 
based PC and is upgradable to a 25-MHz 
486. Like the earlier version, the 20CSX 
is relatively inexpensive and well made. 
The two systems also share the same 16- 
bit bus architecture, which forces you to 
pay a performance penalty when using 
the 32-bit i486 CPU. 

The 20CSX does not replace the earli¬ 
er PowerFlex. It is a midrange model that 
ALR is aiming at users of graphical in¬ 
terfaces such as Windows, and its config¬ 
uration reflects that. The Model 110 that 
ALR sent to BYTE comes standard with 
3 megabytes of RAM, an 800- by 600- 
pixel Super VGA card, a 25-millisecond 
106-MB hard disk drive with an Intelli¬ 
gent Drive Electronics controller, and a 


two-button mouse. It also sports a 32K- 
byte static RAM cache. In all other as¬ 
pects, the 20CSX is the same machine as 
the original PowerFlex (see “Two to 
Grow On,” June BYTE). 

Good Performer 

The BYTE Lab benchmarked the Power¬ 
Flex 20CSX in its 386SX mode. Bench¬ 
mark indexes for the 486 version should 
be similar to those achieved by the origi¬ 
nal PowerFlex. As the graph shows, the 
20CSX performs comparably to the 
Compaq Desk pro 386s/20 in both the 
low-level and application suites; the ma¬ 
jor difference is the ALR’s significantly 
better CPU index: 2.49 versus the Com¬ 
paq’s 1.76. 

Windows 3.0 is crisp in both its ap¬ 
pearance and its performance on the 
20CSX. The Super VGA video with the 
ALR FlexView 2X Super VGA monitor 
eliminates the fuzziness sometimes ex¬ 
perienced with lesser graphics systems. I 
experienced no compatibility problems 
with the ALR system. 


PowerFlex 20CSX Model 110 
Company 

Advanced Logic Research, Inc. 

9401 Jeronimo 
Irvine, CA92718 
(714) 581-6770 

Components (as tested) 

Processor: 20-MHz 386SX; 20-MHz 
80387SX FPU 

Memory: 3 MB of 80-ns DRAM, 
expandable to 5 MB on motherboard and 
to 16 MB total; 32K-byte static RAM 
cache 

Mass storage: 3V2-inch 1 44-MB Teac 

floppy disk drive; 106-MB 25-ms 3V2-inch 

Toshiba IDE hard disk drive 

Display: ALR 800- by 600-pixel Super 

VGA controller with ALR FlexView 2X 

Super VGA monitor 

Keyboard: 101-key modified IBM 

Enhanced AT layout 

I/O interfaces: One serial, one parallel, 

and one mouse port; one 8-bit and five 

16-bit ISA expansion slots (five open) 

Price 

$4008 

Inquiry 1075. 


Like the original FlexCache system, 
the 20CSX is ruggedly constructed. The 
case fits correctly and is easy to remove 
and replace, and the motherboard is 
firmly mounted. Installing add-in cards 
flexes the electronics very little. I found 
no last-minute engineering modifica¬ 
tions in the system. 

One for the Budget-Conscious 

Among all the 20-MHz 386SX systems 
BYTE has reviewed, the 20CSX is a 
standout. It is one of the best performers, 
comes Windows-ready, and provides a 
means of increasing the horsepower as 
needed. It’s also among the lowest priced 
at $3349 (without the math coprocessor). 

Its biggest drawback is still its 16-bit 
bus, which prevents the system from tak¬ 
ing full advantage of the i486. As the de¬ 
mands of your applications increase, you 
just might need all of that i486. Nonethe¬ 
less, the PowerFlex 20CSX is an attrac¬ 
tive starting platform for the business 
user or professional moving to Windows. 

—Michael Nadeau 
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DOS BENCHMARKS 


< Worse APPLICATION-LEVEL PERFORMANCE Better ► 


ALR PowerFlex 20CSX 

Compaq Deskpro 386/20 
Compaq Deskpro 386s/20 
IBM PC AT 

□ Word 1 1 Desktop I ] I I I ] p|j] Scientific/' 

Processing I_I Publishing I_I Database I_I Compilers !_I CAD fij Engineering LSI Spreadsheet 


•* Worse LOW-LEVEL PERFORMANCE Better ► 


ALR PowerFlex 20CSX 

Compaq Deskpro 386/20 
Compaq Deskpro 386s/20 
IBM PC AT 





For application and low-level benchmarks, results are indexed and show relative 
performance; tor each individual Index, an 3-MH2 IBM PC AT ruining MS-DOS 3.30 = 1. For 
ail benchmarks, higher numbers indicate better performance 

The EJVTE low-level benchmark suite identifies performance differences between machines 
at the hardware level; the application benchmarks evaluate real-world performance by 
running a standard test suite using commercially available applications. Application 
indexes include tests using the following programs; Word Processing: WordPerfect 5.0; 
Desktop Publishing: Aldus PageMaker 3.0; Database: Borland Paradox 3.0 and Ashton¬ 


Tate dBASE IV; Compilers: Microsoft G 5.1 and Borland Turbo Pascal 5-5; CAD: AutoCAD 
release 10 and Generic CADD level 3 1.1.5; Sdentific/Engineenng. Slata release 2. 
MathCAD 2,5. and PC-Mafiab 3.5f; and Spreacfcheat Loins i -2-3 release 3,0 and Microsoft 
Excel 2.1. 

For more inlormaLon on all the BYTE benchmarks, see ''BYTE’s New Benchmarks: New 
Looks, New Numbers" on page 15B in the August issue. 


Hard Disk Confusion at Micro Express 


I n BYTE's Product Focus on 386SX 
systems (see “386SX PCs: Heirs to 
the Low EndAugust), we recom¬ 
mended Micro Express's ME 386 SX/ 
SL, based in part on its fast (19 millisec¬ 
ond) Quantum ProDrive hard disk drive. 
Since then, some readers have reported 
that they had received slower hard disk 
drives in the systems that they ordered. 
Readers also reported having problems 
contacting Micro Express and receiving 
technical support. 

BYTE repeatedly called Micro Ex¬ 
press, posing as a customer, and did ex¬ 
perience problems getting through to 
both sales representatives and technical- 
support personnel. When we asked what 
hard disk drive was shipped with the sys¬ 
tem, two salespeople cited a 28-ms West¬ 
ern Digital hard disk drive; another cited 
a more comparable 23-ms Conner Pe¬ 
ripherals hard disk drive. None of the 


salespeople mentioned the Quantum Pro- 
Drive. 

A Micro Express spokesperson said 
that favorable reviews of the ME 386 
5X/SL had caused a rush of orders that 
overloaded the company's telephone sys¬ 
tem and created temporary product 
shortages and support problems. He 
added that the company is working to 
correct these problems. 

Micro Express confirmed that it no 
longer sells the 40-MB 19-ms Quantum 
ProDrive and claimed that it was offering 
a comparably equipped system with 
either a 28-ms Western Digital hard disk 
drive for $1799 or an 80-MB 19-ms 
Quantum ProDrive for $1899. (The sys¬ 
tem that we tested for the Product Focus, 
with 2 MB of RAM, a 40-MB hard disk 
drive, and a color analog monitor, cost 
$1945.) In subsequent calls. Micro Ex¬ 
press salespersons did offer these alter¬ 


natives, but they quoted $1999 for the 
system with the 80-MB Quantum Pro- 
Drive and incorrectly stated the average 
access time for the Western Digital hard 
disk drive as 23 ms. 

Most system vendors “second source” 
major components to ensure an adequate 
supply. Usually, these components offer 
roughly equivalent performance to the 
components they replace; occasionally, 
however, they do not, BYTE strongly 
urges readers to specify the subsystem 
components that they want when order¬ 
ing a system. (A description of compo¬ 
nents in our test systems accompanies 
every BYTE review.) If a part isn't in 
stock, most companies will special-order 
it for you. 

As for Micro Express, we are con¬ 
fused about exactly what the company is 
offering. 

—Rob Mitchell 
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With HP’s enhanced OCR capabilities, 
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Uijl&pte a samet of ahi*rp, sudring sounds with l.he lips, a* in urging 
a horse on - n. s ebirnipiOE Bound chi Empty gdf, 
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shaping wood, atone, etc,, specif., auch a 
tool thal if- driven with a mallet or ham¬ 
mer — \ri, vf. -el«d or -eflcd -«Hng or 
•ftMLnig 1 to cdl or shape with a chisel 2 
JColtaq | cr) iotekt! advantage of by cheat¬ 
ing, Hpcm^ng. etc. b) to gel (aomelhihg) 
in this way -chlae! in [Cnlloq ] to force 
orteaetf upon others without being asked 
or welcomed -chis'eller or chta'ftHer a 
chis ©led or chis elled ( old! ad/. 1 cut 
or shaped with a chinel 2 finely wrought k 
aa if .shaped by & chisel 
Chis holm Trail (c^ir/sm) J after Jesse 
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Now you can take a page of this. 
A paragraph of that Combine 
them with a few images. And 
quickly come up with one very 
impressive document. The HP 
ScanJet Pius scanner can read 
everything from a magazine 
article to a balance sheet. Then it 
stays on the job so you can easily 
fine-time, or make major changes 
to, everything you’ve scanned. 

The affordable, 8-bit ScanJet Plus 
is supported by a wide variety 


of third-party OCR and graphics 
software packages. I lPk optional 
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text scanning software, AccuScan, 
simplifies the scanning process 
by recognizing the layout, of even 
the most complicated material. 
Including multi-column pages 
and numerical tables. AccuScan 
automatically separates text from 
graphics, making it easy for you 
to pick and choose the infor¬ 
mation you want. An optional 
twenty-page automatic document 
feeder makes you even more 
efficient. 


The ScanJet Plus gives you a 
head start With one-button auto¬ 
matic text scanning. Live preview 
for instant feedback on image 
quality. And auto exposure, which 
works like a point and shoot 
camera. To make things even 
easier, it features on-line help, 

HP has added all these impressive 
capabilities to a scanner known 
for its superior image scanning. 
The ScanJet Plus reads 256 levels 
of gray for smooth shading and 
more realistic graphics. 


At only $2,190* the ScanJet Plus 
makes perfect sense for any 
business interested in being more 
productive. And more profes¬ 
sional. For more information and 
the name of your nearest autho¬ 
rized HP dealer, call 1-800-752- 
0900, Ext. 1666. And even if you 
never make chocolate moose, 
you’ll have a recipe for success. 


|E| HEWLETT 
mifiM PACKARD 


‘Suggested U.SL Ust prirawithoi^ document ferdCT, C IfyOO HewlettParkard Company PE 12030 
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M ass storage is the subject of 
one of the hottest debates in 
the computer industry. Will 
optical media replace mag¬ 
netic media? Many people think it's only 
a matter of time. But magnetic media are 
far from dead. In fact, they outperform 
optical media by a significant margin. 

Perhaps magnetic will withstand the 
chal lenge it faces from optical. Perhaps it 
won't. Or perhaps the two will merge 
into a hybrid form. In "State of the 
Media," David A. Harvey looks at the 
advantages and disadvantages of each 
and explores the possibilities of hybrid 
technologies combining the good points 
of both. And in a related text box, “Play¬ 
ing Catch-Up,” Andrew Reinhardt ex¬ 
plores the confusion that is the stan¬ 
dards* environment for optical storage. 

One of the wildest ideas V ve heard in a 
long time is that of storing data in crys¬ 
tals with light. This is no hocus-pocus. 
In “Crystal Clear Storage, 1 ' Tom Parish 
examines holographic data storage, a 
technology whose capacity dwarfs even 
that of optical disks, while giving you 
faster access to your data. 

Another new optical storage technol¬ 
ogy, called phase change , uses a whole 
new method for storing data on an optical 
disk. In the process, it merges the capac¬ 
ity of magneto-optica! storage with a per¬ 
formance better than that of traditional 
optical storage. It may bridge the gap be¬ 
tween magnetic and optical. In “Enter¬ 
ing a New Phase,” Bob Ryan describes 
how phase-change technology works and 
its potential for the future. 

The most popular form of magnetic 
technology is the disk, be it a hard disk or 
a floppy. If magnetic disk technologies 
are to remain healthy, they will have to 
continue to evolve, in speed, in capacity, 
in densities, and in recording means and 
materials. In "The Once and Future 


King,** Bob Ryan looks at new disk tech¬ 
nologies, what they are and how they are 
likely to affect future diskdrives. In the 
text box “Side by Side,” Bill Passavanti 
discusses perpendicular recording, a 
new way to put more bits onto a disk. 

Another new form of “disk” technol¬ 
ogy is solid-state. Flash-memory lCs, 
contained on credit-eard-size devices, 
are entering the microcomputer arena. 
Because of their size, they will probably 
invade the laptop market first, and take it 
by storm. In “Store Data in a Flash,” 
Walter Lahti and Dean McCarron ex¬ 
plain what flash memory is, what it is 
likely to be used for, and why. 

After disks, the next most popular 
magnetic medium is tape. You don't tend 
to think of magnetic tape when you think 
of microcomputers, but as systems be¬ 
come larger and more complex, backups 
become more important. When disk-to- 
disk backups are no longer practical, 
tape provides an alternative. In “DAT T s a 
Solution,” Karina Lion examines the ad¬ 
vantages of digital audiotape and ex¬ 
plores quarter-inch cartridge and 8-mm 
options as well. 

Whether you use magnetic or optical 
media, data compression is becoming the 
rule rather than the exception in an effort 
to cram more data into existing space. In 
“Getting Your Byte's Worth,” Steven J. 
Vaughan-Nichols examines hardware- 
based data compression. It is so transpar¬ 
ent and automatic, you'll never know 
you're using it. 

As data continues to proliferate, the 
optical versus magnetic debate will con¬ 
tinue, and new and improved technol¬ 
ogies will appear on both sides—and in 
the middle. So let the opposing factions 
fight it out. We'll just watch—and collect 
the spoils, 

—Jane Morrill Tazelaar 
Senior Editor , Stare of the Art 
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DESK NOT BIG ENOUGH? 


17 million business documents 
are lost or misfiled each day. 


Announcing a major 


PaperTamer offers more 
power and flexibility than 
other existing document 
storage and retrieval systems— 
and paperTamer costs l/10th 
of the price. 

PaperTamer is designed to 
eliminate the need to run to 
the file room every time you 
need information. PaperTamer 
provides immediate access to 
over a million images, docu¬ 
ments, memos and articles. 


breakthrough in image 



Flagstaff Engineering offers 
a complete line of peripheral 
products to provide complete 
image storage and retrieval 
systems including scanners, 
optical drives and mass 
storage devices. 

No one delivers rock solid 
solutions like Flagstaff 
Engineering, the company 
that continues to help people 
read a world of information. 

f'-irv'It t /17 /in P/ro/fiP r Con'i/ , i C /i rvi 


storage and retrieval: 



FLAGSTAFF 

ENGINEERING 


Domestic Sales and Marketing 

1120 Kaibab Lane 
Flagstaff, AZ 86001 
(602) 779-3341 / FAX (602) 779-5998 

International Sales 

1930 S. Alma School #C202 
Mesa, AZ 85210 

(602) 831-5100 / FAX (602) 831-0684 


GSA APPROVED 


















STATE OF THE ART 

MAGNETIC VS. OPTICAL 

" 1 


State of the Media 


Magnetic vs. optical: Is it the war of the disk drives 
or a marriage of convenience? 

David A. Harvey 



H ow far the micro¬ 
computer indus¬ 
try has come in a 
decade or so. It 
wasn't so long ago that ail 
data was stored on cassette 
tapes. At that time, the advent 
of the single-sided floppy disk 
seemed like a miracle. 

Today, with a 150-mega- 
byte hard disk drive, two CD- 
ROM units, and a 1-gigabyte 
magneto-optical drive—not to 
mention double-sided high- 
density floppy disk drives¬ 
sel ving for storage, thoughts 
of single-sided disks give me 
acute claustrophobia. How¬ 
ever, the more places you 
have to put data, the more 
confusing it can become to 
decide which device to use. 

As much as we'd ail like to 
have the newest and most in¬ 
novative technologies on our 
desks, the primary question 
is, “Which storage option is 
really appropriate to your needs? T * If you 
listen to all the hype, you're going to 
hear conflicting reports. 

The makers of traditional magnetic 
drives will tell you that they provide a 
faster and more tested technology, and 
that the capacity of hard disk drives is in¬ 
creasing daily. The producers of optical 
drives are prone to elaborate on how the 
time has come for optical drives to re¬ 


net ic mass storage devices and 
optica] technologies includes 
questions of speed, cost, data 
migration, archival needs, 
and the amount of data you 
need to store. The most im¬ 
portant difference between 
the two technologies lies in 
how they let you manipulate 
the data. 


Magnetic Racing Stripes 

If the data associated with 
your primary applications is 
contained in executable and 
temporary files, in discrete 
and manageable data files, 
then you probably want a hard 
disk drive. The advantages of 
hard disk drives include their 
speed, cost, and universality. 

No optical device on the 
market can even come close to 
matching the speed of a ge¬ 
neric Intelligent Drive Elec¬ 
tronics drive with a software 
cache thrown in. And optical 
drives can't begin to touch an ESDI hard 
disk drive with 0.5-millisecond access 
time, throughput greater than 1 mega¬ 
byte, and a bus-mastered caching con¬ 
troller on an Extended Industry Standard 
Architecture bus. 

If you need your data nearly instanta¬ 
neously, if a hard disk can contain it, and 
if you have a good backup system worked 
out for that data, then you probably have 


place all other mass storage devices. And 
floppy disk drives continue to grow big¬ 
ger and faster, too. 

Ultimately, the industry will probably 
evolve toward one standard way of stor¬ 
ing information. From here, that future 
looks optical. But for now, the choices 
you make will affect not only your pro¬ 
ductivity, but also how you work. 

The conflict between traditional mag¬ 
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no reason to go optical. Optical devices 
are not so slow that they're unusable, 
however. Some of the newer rewritable 
devices, both phase-change and magne¬ 
to-optical, are fast approaching hard disk 
drive speeds. 

Optical drives are slow for a number of 
reasons. CD-ROMs and some WORM 
(write once, read many times) drives use 
constant linear velocity (CLV)—data is 
organized sequentially in one continuous 
spiral track, rather than in tracks and 
sectors (see figure 1). When you want in¬ 
formation, the read head must find the 
temporal position of the data rather than 
moving to a logical address. The process 
of finding a specific piece of information 
is analogous to scanning a compact disk 
to find a particular passage of music: The 
read head must move along the entire 
track until it gets to the data. 

Read-write optical drives employ con¬ 
stant angular velocity (CAV)—data is or¬ 
ganized into sectors and tracks (see fig¬ 
ure 2). The read-write head is heavier 
than a conventional hard disk drive's, 
and thus it takes longer to physically 
move the head to a given location. 

Until now, the real degradation in re¬ 


writable optical drive performance was 
tied to the technology of the magneto¬ 
optical drive. On an MO drive, writing a 
byte of information requires two passes. 
An erase pass restores the disk to its orig¬ 
inal state; then a write pass adjusts the 

traditional 

hard disk drive is still 
the best bet for primary 
mass storage. 

magnetization to reflect the bit pattern of 
the data. With the advent of phase- 
change technology, which can do one- 
pass writes (see “Entering a New Phase" 
on page 289), the performance of rewrit¬ 
able optical devices will improve tremen¬ 
dously. 

Even without phase-change technol¬ 


ogy, however, MO drives are relatively 
fast. The Storage Dimensions LaserStor 
on my desk reports an average seek time 
of about 40 ms. To put that into perspec¬ 
tive, it’s about as fast as a Seagate ST251 
and faster than an ST225. 

What all this means is that if you are 
using disk-intensive programs—anima¬ 
tion packages, spreadsheet and database 
programs, programs that make frequent 
use of temporary files, or anything that 
uses the hard disk drive for virtual mem¬ 
ory—you're far better off using a tradi¬ 
tional hard disk drive to store your in¬ 
formation. 

The Magnetic Advantage 

Physical size and power requirements are 
another advantage of hard disk units. 
Within the last few years, hard disk 
drives have become smaller and required 
less power. It's reached the point where 
if you look in almost any laptop, youTI 
find a 2^-ineh form-factor drive. The 
disk in this drive holds between 20 MB 
and 100 MB of data and can run for 
hours on battery power. 

Optical drives, on the other hand, are 
bulkier and require more power. With 
the exception of CD-ROM drives, which 
come in a 5 Vi-inch half-height form fac¬ 
tor, most optical drives are fall-height 
5'A-inch models—too large for laptops. 
(A slew of full-height 3Vi-inch optical 
drives are expected to hit the market this 
year.) More and more manufacturers are 
making half-height optical drives, but 
even these are too big and too heavy for a 
laptop. You'll see them sooner in AC- 
only transportables and luggables. 

As long as you don't continually run 
out of available storage space, hard disk 
drives are your most economic solution. 
This means not only that it's going to 
cost you less to store your data, but also 
that you can upgrade or add new drives as 
you need them. With SCSI drives or a 
muKidrive controller, like PSTs hyper- 
Store, you can easily circumvent DOS's 
two-drive limitation and add as many 
drives as you need. 

The start-up cost for WORM or re¬ 
writable drives is still high. At best, 
you're going to pay in the neighborhood 
of $3500 for an optical drive, a control¬ 
ler, and one piece of media. However, 
additional disks cost only $100 to $200, 
In the long run, if you're dealing with 
massive quantities of information, an op¬ 
tical system may be cheaper. 

A traditional magnetic hard disk drive 
is still the best bet for a primary mass 
storage system. In this role, an optical 
drive just can't compete with a hard disk 
drive's price, performance, and overall 


CONSTANT LINEAR VELOCITY 



Figure I: In constant linear velocity (CLV) recording, data is arranged in a single 
spiral track with a uniform density of bits. This lets you pack the most information 
possible onto the disk. The speed of the disk varies between the outer and inner 
edges—the closer the read head gets to the outer edge, the faster the disk spins. Data 
is located by its temporal position, measured in minutes and seconds. Each second 
consists of2K bytes of data. 
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functionality. For example, the NeXT 
Computer came initially with only a re¬ 
writable optical drive. However, because 
this device proved too slow for its virtual 
memory file swapping, NeXT added a 
conventional hard disk drive to speed up 
the operation. 

That doesn't mean that there aren't 
any uses for optical devices. Quite the 
opposite, in fact. Document storage and 
retrieval, graphical image databases, 
medical diagnostic references, and the 
storage of multiple versions of files are 
some of the applications best suited to op¬ 
tical storage. And when put to good use, 
an optical storage system can be an essen¬ 
tial part of a computer system. 

The Optical Advantage 

The limitations of hard disk drives be¬ 
come apparent when you deal with large 
volumes of data that in turn require a lot 
of space for backup. If you're dealing 
with I gigabyte of data, you could opt for 
mirrored 1-gigabyte hard disk drives. 
But when the data enters the multigiga¬ 
byte or even terabyte range, hard disk 
drive solutions become unmanageable. 

Optical drives can store more informa¬ 
tion in less space than hard disk drives 
can. Since optical drives use easily re¬ 
moved and inserted cartridges, you can 
use a single drive to manage unlimited 
amounts of information. And w r ith juke¬ 
box-style changers, in which a robotic 
arm handies disk changing and selection, 
you can have terabytes on-line. 

The optical storage advantage occurs 
because the laser is more precise and 
requires less room to write the same 
amount of data than the write head of a 
magnetic hard disk drive does. With 
WORM drives, which usually encode 
bytes of information as pits on the sur¬ 
face of the disk, this means both more in¬ 
formation in a smaller space, and a more 
secure store of data—the pits are a rela¬ 
tively permanent form of encryption and 
are not affected by magnetic fields. 

More storage space doesn't just mean 
cramming more onto a disk, however. It 
fundamentally changes what you can do 
with your personal computer. Instead of 
dealing with only part of a set of data, 
you can have all the data in one place at 
one time. If you work with large images, 
an optical drive not only allows you to 
store the images in one place, but it 
makes them easier to manipulate, com¬ 
pare, and analyze. 

Optical devices are particularly suited 
to storing documents. Using software de¬ 
signed for file management, such as 
N/Hance's TextScan or Lotus's Magel¬ 
lan, you can sort and group documents 


contextually. The advantage to this isn't 
just speed. It allows you to group docu¬ 
ments in ways that were impossible when 
they weren't all accessible for complex 
word searches. 

Another benefit to optical drives is 
that you can store both a graphical image 
of the original document and a text copy 
on the disk. This is useful for performing 
signature verification or for including di¬ 
agrams and photographs. The possibili¬ 
ties are endless with this kind of storage. 

One real-world example comes From 
Bill Ford, president of On-Line Com¬ 
puter Systems. Using CD-ROM and the 
company's retrieval technology, On- 
Line devised a troubleshooting disk for a 
telecommunications switch. Technical 
specifications, the switch's software 
code, documentation, and diagrams of 
the switch were linked together by the re¬ 
trieval engine. Using this tool, it is possi¬ 
ble to click on, say, a variable, get its def¬ 
inition, and retrieve every module and 
procedure that references that particular 
piece of code. 

People have an associative memory 
and a relatively brief duration of reten¬ 
tion in short-term memory. The avail¬ 


ability of more information organized 
relative to context rather than to content 
means that you can draw different con¬ 
clusions than if you could only access the 
data in bits and pieces. 

Wanted: Standards for Optical 

Optical drives are akin to giant floppy 
disk drives. Therefore, data exchange be¬ 
tween users is as easy as “sneaker" net. 
Proprietary installable file systems also 
make data migration between different 
operating systems possible. 

By implementing an installable file 
system that runs as a TSR program (using 
interrupt 21 hexadecimal under DOS) or 
as an IFS driver (for OS/2 and Unix), the 
only thing you need is to install the ap¬ 
propriate software on each operating sys¬ 
tem. This approach has also been applied 
to rewritable drives. 

Another benefit of the lFSes used for 
WORMs or virtual WORMs (rewritable 
drives using a write-once file system) is 
archive tracking. When you save a new 
copy of a file to a WORM device, it 
doesn't overwrite the old one. Usually 
when you save a new version of a file, 
only the changed sectors are written to 


CONSTANT ANGULAR VELOCITY 
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Figure 2: Constant angular velocity (CAV) is the organization of data into 
sectors and tracks. Because the number of bits per sector remains constant with CAV, 
data is packed most tightly in the shorter tracks near the center of the disk. 

Although this method cannot pack as much data onto a disk as CLV can T 
the sector/track addressing method makes locating data much faster with CAV 
than with CLV. 
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Playing Catch-Up 

Andrew Reinhardt 


H oping to avoid the chaos of incom¬ 
patibility that has plagued the 
WORM (write once* read many times) 
drive market, manufacturers and stan¬ 
dards committees tried to get a jump on 
standards for 5 !4-inch rewritable mag¬ 
neto-optical (MO) drives. For a while* 
it seemed they had succeeded: Except 
for the Canon drive used in the NeXT 
Computer* all the MO drives intro¬ 
duced since the fall of 1988 have ad¬ 
hered to the draft ANSI and Internation¬ 
al Standards Organization (ISO) stan¬ 
dards. 

But now the situation has grown more 
complicated. At Spring Comdex last 
June, Pioneer Communications and 
Laser Magnetic Storage (LMS) intro¬ 
duced "multifunction” drives that sup¬ 
port both WORM and MO media bm 
use a different format than other rewrit- 
ables. And in August* Hewlett-Packard* 
Sony, and 12 other companies an¬ 
nounced a specification that would 
allow standard rewritable optical drives 
to be used in a write-once mode. 

The emergence of alternate technol¬ 
ogies* on the eve of the ISO’s expected 
approval of a worldwide standard, has 
thrown the market into confusion and 
sparked calls to reopen standards dis¬ 
cussions. All this wrangling concerns 
only 5 4-inch media using MO technol¬ 
ogy; standards for 3 Vi-inch disks and 
phase-change media are years off. 

The Near Standard 

The ANSI's X3B11 committee is now 
considering only one standard for 514- 
inch rewritable optical disks, using MO 
media and a formatting scheme called 
continuous composite servo, or CCS, In 
CCS, the disk is etched at the factory 
with a spiral of grooves that define the 
location of data tracks. Two tracking 
heads read the grooves constantly to po¬ 
sition and focus the third head precisely 
over the data. 

In contrast, by the time you read this, 
the ISO will likely have approved two 
versions of the standard for MO drives 
that are identical in all respects except 
for the servo technique. The standard, 
called ISO DIS 10089* specifies a For¬ 
mat A* which is CCS* and a Format B* 
which is sampled servo * or SS, The lat¬ 
ter does not use grooved tracks or multi¬ 


ple heads; instead* hits that align the 
single head are mixed in with the data. 

An SS disk is stamped at the factory 
with regions of precisely calibrated pits 
that tell the head where a data track is 
located. In the ISO specification* there 
are 32 sectors per track and 43 servo 
segments per sector* so in a single rota¬ 
tion of the disk, the head’s position is 
calibrated almost 1400 times; even so* 
it has to be much more precise than in a 
CCS mechanism. Besides telling the 
track location, servo regions are also 
used to focus the head and provide clock 
synchronization. 

The Battle of the Servos 

CCS traces its roots back to analog- 
video laser disks. As an older and more 
mature technology, it is considered a 
safer bet than SS. CCS-formatted media 
are easier, though more time-consum¬ 
ing, to manufacture* whereas SS media 
require more expensive and advanced 
equipment* but they are faster to make 
because disks can be stamped. In the 
end* the manufacturing contest between 
the two is a draw, because current tech¬ 
nology makes both equally feasible; 
any differences in price are due to pro¬ 
duction volumes* which favor CCS. 

The more germane advantages of SS, 
according to its proponents* are that il 
offers superior speed and accuracy* as 
well as the potential for greater disk ca¬ 
pacity. SS drives handle data and servo 
information separately and sequential¬ 
ly, whereas CCS drives must deal with 
both simultaneously* Therefore, CCS 
drives need greater processing capacity 
to achieve equivalent data throughput. 
More important, CCS drives can expe¬ 
rience cross talk between the data and 
tracking grooves: Because this interfer¬ 
ence is absent from SS drives, SS offers 
a better signal-to-noise ratio. 

Since SS drives have only one head, 
which saves a lot of mass* they can seek 
tracks faster. And because surface area 
on the disk is not used up for tracking 
grooves* SS disks can have many more 
tracks* although current standards do 
not specify that. (Because some of each 
track is used up for servo information, 
SS disks hold less data per track. In the 
ISO format* enough additional tracks 
are added that the net capacity of both 


formats is the same.) 

Pioneer and LMS developed SS MO 
drives because they already sell SS 
WORM drives and wanted to provide an 
upgrade path for current users. The ad¬ 
vantage is that you only need a single 
drive unit to use both WORM and re¬ 
writable media. By contrast, the CCS 
MO drives, marketed by Sony, Ricoh* 
and others, can’t read from or write to 
any other optical media, Pioneer and its 
cohorts asked ANSI io consider adding 
a specification for SS to its 5 *4-inch MO 
standard* but the membership voted 
strongly against the request in a May 
meeting. So, only the ISO will docu¬ 
ment SS. 

Magneto-Optic a I Multifunction 

The consortium headed by Hewlett- 
Packard has responded to the Pioneer- 
type multifunction drives with a pro¬ 
posal to give MO drives an "archival” 
capability. Such drives would also be 
multifunctional, but they would use 
only MO media. However, you would 
still need to stock separate disks for per¬ 
manent and temporary storage because 
each would be coded differently at the 
factory. 

The Hewlett-Packard specification 
would supplement the current ANSI/ 
ISO specifications, but neither stan¬ 
dards organization has plans at this time 
to incorporate it into published docu¬ 
ments. However, with Hewlett-Pack¬ 
ard, Sony, Maxoptix* Olympus/Ricoh, 
Se i ko/Epson, Phili ps -Du Pont Opt leal, 
3M, Fuji* Mitsui, and Asahi backing it, 
the specification may become a de facto 
standard even if it is never formally 
adopted. 

In a nutshell* the Hewlett-Packard 
scheme takes advantage of fields that 
are defined but unused in the current 
ISO standard. These fields would be 
used to set flags indicating that the re¬ 
writable medium was to be used only for 
permanent storage. While bits would 
not be permanently burned into the me¬ 
dium as with WORMs* Hewlett-Pack¬ 
ard contends that with proper firmware 
the disks would be as secure as WORM 
storage—and perhaps longer-lived. 

Opponents of the proposal say that if 
you need write-once storage* you won’t 
want to use disks that could theoretical- 
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ly be erased. Hewlett-Packard responds 
that somebody bent on destroying data 
could also alter a WORM; in any case, 
its write-once MO proposal offers three 
levels of security. The most prevalent 
misconception about the method is that 
an MO disk written with “permanent" 
data could be accidentally erased if it 
were inserted into an older-generation 
MO drive; in fact, says Hewlett-Pack¬ 
ard's Bill Boles, the drive would reject 
the disk or issue an error message. 

The three levels of security are as fol¬ 
lows: First, the disk contains two tracks 
whose contents are coded at the factory 
to indicate whether it is a rewritable or 
write-once MO. If the codes indicate 
that the disk is rewritable, the drive can 
store data; if not, or if the drive can't 
read the tracks (as would be the case for 
older generation media), then no writ¬ 
ing is allowed. The second and third 
levels of protection involve setting flags 
on the disk—one is an indication written 
during formatting that the medium is 
write-only, and the other is a code em¬ 
bedded in each sector that indicates it is 
locked. 

What this means, of course, is that 
disks can be either write-once or rewrit¬ 
able, but not both. What is the benefit of 
this scheme over Pioneer's if you still 
have to use different media, especially 
when WORM disks are cheaper? Hew¬ 
lett-Packard answers that MO disks will 
eventually become less expensive than 
WORMs because of higher volume. 
More important, some research now in¬ 
dicates that MO disks are more stable in 
the long run than WORMs, which are 
subject to decay from humidity trapped 
in the data pits. 

A Fly in the Ointment 

Yet another variant exists for MOs that 
could further complicate the standards 
picture. This subset of the CCS format, 
called zoned constant angular velocity, 
or Z-CAV, is concerned not with pits 
versus grooves, but only with the ar¬ 
rangement of sectors in tracks. Al¬ 
though neither the ANSI nor the ISO is 
considering its adoption as a standard 
right now, a group of vendors, including 
Maxoptix, Hewlett-Packard, and sev¬ 
eral media makers, is promoting the 
speed and capacity benefits of Z-CAV. 


All the drives discussed earlier are 
constant angular velocity (CAV) de¬ 
vices, which means that their motors 
spin at a constant speed (see figure 2). 
(By contrast, audio compact disks and 
CD-ROMs use constant linear velocity, 
which means that the motor spins at dif¬ 
ferent speeds depending on which track 
is being read, so that the data passes 
under the laser at a constant rate. See 
figure 1.) 

CAV disks look like bicycle wheels, 
with the sectors arranged regularly be¬ 
tween the spokes. Z-CAV, on the other 
hand, takes advantage of the fact that the 
outer tracks of a disk are longer than the 
inner tracks. The result is a staggered 
arrangement of sectors, with an increas¬ 
ing number per track the closer they are 
to the outer edge. The Tahiti drives 
from Maxtor can support standard CAV 
and nonstandard Z-CAV media, and the 
Z-CAV disks hold 1 gigabyte of data in¬ 
stead of the normal 650 megabytes. Ac¬ 
cess to data in the outer tracks is also 
faster than in the CAV arrangement. 

Further in the Future 

Two other developments loom on the 
horizon for optical storage. The first is 
phase change (see "Entering a New 
Phase" on page 289). The second is 3 l A~ 
inch drives and media, for which stan¬ 
dards are still evolving. 

The ANSI and ISO have promulgated 
draft standards for 3^-inch MO media 
and drives, and on that basis, a few 
companies, including Pinnacle Micro 
and O.C.E.A.N. Microsystems, have 
already shipped products based on a 
Nakamichi mechanism. But you may be 
taking a risk buying these drives, says 
Ken Ha Ham, chairperson of the ANSI 
subcommittee on 514-inch MO stan¬ 
dards. Buyers of early Sony and Ricoh 
5 % -inch MO drives will be able to meet 
the final ISO standard with a field 
PROM upgrade, but changes may yet 
occur to the 3 te-inch specification that 
would render existing products physi¬ 
cally incompatible with the final stan¬ 
dard. 

Hal lam says that an agreement on 
3 14-ineh MO standards is at least a year 
away at the ISO and even further at 
ANSI because there are still a lot of ar¬ 
guments between committee members. 


The new specification won't be just a 
scaled-down version of 514-inch stan¬ 
dards, because manufacturers want to 
leapfrog today's drive technology. One 
possible goal—pushed for mainly by 
IBM—is to allow both rewritable and 
read-only (stamped) disks to be used in 
the same drives. IBM apparently be¬ 
lieves 314-inch media will become an 
important means of distributing soft¬ 
ware. 

Among the most controversial ques¬ 
tions still to be decided is whether the 
whole disk or only parts of it may be 
read-only. ANSI is leaning toward al¬ 
lowing only a single track to be read¬ 
only because this would simplify track¬ 
ing and eliminate the need to catalog 
which parts of the disk are rewritable 
and which are not. But Japanese vendors 
and other forces in the ISO want read/ 
write status to be fully interchangeable 
on a sector-by-sector basis, which 
would complicate tracking and defect 
management but increase flexibility. 

In any case, if 3Vi-inch drives have to 
accommodate read-only media, the 
specifications for tracking and reflec¬ 
tivity will have to be quite different than 
in the 5 l A-inch specification, because, 
to a laser beam, stamped bits look dif¬ 
ferent from MO spots. If that is not 
enough to worry buyers of 314-inch 
drives, as recently as August ANSI ap¬ 
proved minor changes to the disk car¬ 
tridge specification that could render 
current 3 14-inch media incompatible 
with future drives. 

A Vicious Cycle 

The push and pull between market 
forces, standards bodies, and what is 
technically feasible has always been 
complex, even in the well-planned opti¬ 
cal storage area. The problem facing op¬ 
tical drives today is not technology but 
confusion over standards. 

This is a vicious cycle; Uncertainty 
depresses demand, which keeps vol¬ 
umes low and prices high, which de¬ 
presses demand, and so on. Until the 
uncertainty is alleviated, optical drives 
won't reach their potential . 


Andrew Reinhardt is an associate news 
editor for BYTE. He can be reached on 
BIX as “areinhardt ." 
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disk, and new pointers are added. 

Combined with a file system that man¬ 
ages the pointers, this method enables 
you to recover any version of any file at 
any time. Such a recovery is possible be¬ 
cause the directory structure of a WORM 
drive is not stored in a file allocation 
table; it is saved as discrete address 
pointers located after each sector. 

Thus, if you need to keep audit trails of 
documents, you no longer have to keep 
multiple floppy disks, directories, or 
paper copies. This capability makes 
WORM technology ideal both for back¬ 
ups and, in cases where you always need 
to have multiple versions available, for 
primary document storage. 

This sounds great, and it would be if 
you could just install the software, re¬ 
gardless of the drive's manufacturer. 
Alas, you can't. In the first place, a lot of 
manufacturers add specialized functions 
to their bus adapters, and their IFSes are 
written to take advantage of unique fea¬ 
tures and capabilities. 

While having devices from different 
manufacturers is normal in many compa¬ 
nies, problems arise when you need a dif¬ 
ferent host adapter for each one. Al¬ 


though I've been pleasantly surprised by 
the relatively few problems I’ve had with 
several different bus adapters coexisting 
in my computer, I've run out of expan¬ 
sion slots. 

Uni versal support of SCSI would mean 
that any combination of devices could be 
daisy chained from one host controller. 
This would not only solve the slot and I/O 
address problems generated by multiple 
adapters, but, in the case of bus-mastered 
SCSI controllers, would result in signifi¬ 
cant performance advantages. 

One thing that appears to be happen¬ 
ing, however , is that a number of vendors 
are moving to support the SCSI-1 and -2 
standards for their drives. Sony drives, 
for example, can be run off a standard 
Adaptec SCSI controller. 

WORM drives especially are beset by 
standardization problems. Almost every 
WORM drive on the market uses a dif¬ 
ferent proprietary file system (the same 
IFSes that make portability between op¬ 
erating systems possible). This means 
that you can't read disks across different 
manufacturers' drives. But the problem 
doesn't end with the file system: WORM 
drives are so proprietary that for some a 


pit is a 0 and for others it’s a 1. 

For MO drives, the situation is slightly 
better. The International Standards Or¬ 
ganization standard was not final when 
the 5 Vi-inch MO drive came out, which 
resulted in some incompatibility between 
different manufacturers' drives. But the 
move is toward firmware upgrades and 
the production of new devices that adhere 
to the standards. For a detailed look at 
the standards’ situation with all kinds of 
optical disks, see the text box “Playing 
Catch-Up” on page 278. 

Hopefully, optical drives will move 
increasingly toward standards for deal¬ 
ing with data storage and for bus inter¬ 
faces. Much of the promise of the tech¬ 
nology would be defeated by a scenario 
in which drives and disks are manufac¬ 
turer-specific. Rather than going the 
route of hard disk drives, which, in gen¬ 
eral, require you to use the adapter card 
with which they were formatted, optical 
drive makers need to pull together and 
work toward common ground. 

If you can truly treat optical drives as 
giant floppy disk drives, the advantages 
will be limitless. However, if they be¬ 
come entrenched in proprietary inter- 
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faces and ways of dealing with media, I 
fear that many of their advantages will be 
lost. The situation is reminiscent of the 
one users faced trying to use 360K-byte 
floppy disks in the early 1.2-MB drives. 

Optical drives are also more suited for 
use in environments that are not kind to 
conventional hard disk drives. The re¬ 
cording techniques of optical drives and 
the durability of the media mean that 
heat, vibration, and magnetization are 
less likely to adversely affect them. 

Even though the recording heads on 
WORM and rewritable drives are still 
very sensitive, using them to read data in 
adverse circumstances is more success¬ 
ful than using conventional storage de¬ 
vices. Hard disk drives just weren't built 
for use under extremely stressful condi¬ 
tions, With a magnetically and physical¬ 
ly sensitive disk rotating just microns 
away from a head, hard disk drives are 
prone to both magnetic and mechanical 
disruption. 

The nature of optical media promises a 
longer life than that of conventional mag¬ 
netic media. In the case of WORMs and 
CD-ROMs, you have the added security 
of data permanence. Conservative esti¬ 


mates are that a WORM or a CD-ROM 
disk will last 60 to 100 years and that the 
data on an MO disk will remain stable for 
about 10 years. 

A Marriage of Convenience 

Traditional magnetic devices and optical 
storage devices are not mutually exclu¬ 
sive. Rather, they use complementary 
technologies. The problems arise when 
you begin to treat them as one and the 
same. Admittedly, if you don't really 
need the speed of a fast hard disk drive, 
you could certainly do very well with a 
rewritable optical device as your primary 
storage unit. For most of us, though, 
faster hard disk drives are essential to 
getting optimum performance from our 
applications and our personal computers. 

Although data redundancy is a good 
thing, you don't want to overdo it. When 
you reach the point where, without any 
real method or reason, you sometimes 
use a hard disk drive and sometimes an 
optical drive as your primary storage de¬ 
vice, your productivity will drop in pro¬ 
portion to the number of files that are 
saved on different devices. It is hard 
enough to find information on a large 


hard disk without having to scan over an¬ 
other gigabyte or so of WORM and re¬ 
writable disk space. 

If you take a sober look at optical tech¬ 
nologies, you'll probably find one that 
will work for you. Personally, I don't 
know anyone who wouldn't benefit from 
CD-ROM, At the same time, don't toss 
your hard disk drive in the trash. Optical 
drives bring us the ability to do things 
that conventional magnetic drives can¬ 
not; they don't replace them. Chances 
are, you'll be using your hard disk to hold 
programs and store your primary data 
for some time to come. 

"A place for everything, and every¬ 
thing in its place" is a good rule of thumb 
for managing data. When considering 
the wonders of optical drives, remember 
that the power of any new technology lies 
not in what it can do that's already been 
done, but in what it can do that has previ¬ 
ously been impossible. ■ 


David A. Harvey lives in Houston, Texas, 
where he is f inish ing an MA degree in lit¬ 
erature and creative writing at the Uni¬ 
versity of Houston. You can reach him on 
BIX as “daharvey. ** 
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Crystal Clear 
Storage 

Holographic data storage promises faster access 
to lots more data. This is a new age. 

Tom Parish 



I f s no surprise to even 
the layperson these 
days to hear about tre¬ 
mendous advances in 
processor speeds for com¬ 
puters. In the 15 years since 
the first personal computer 
was introduced, processors 
have evolved from 4 bits with 
CPU speeds in the thousands 
of instructions per second to 
32 bits with speeds of up to 50 
million instructions per sec¬ 
ond. 

Processor speeds for super¬ 
computers are moving beyond 
the billion-instruction-per- 
second range. With all this 
performance—and the prom¬ 
ise for more—we really need 
ways to improve data-access 
times and data transfer rates 
between primary and second¬ 
ary memory systems (i.e., 

RAM and disk). 

However, no matter how 
creative the system architec¬ 
ture is, performance is always limited by 
how fast you can store (and retrieve) 
data. The limitations are the result of the 
seek and latency times that the mechani¬ 
cal nature of all disk drives—magnetic or 
optical—causes. 

The problem is that disk drives are 
slow in comparison to present-day CPUs, 
even those used in personal computers. 
This situation is well known as the I/O 


bottleneck. Over the past 10 years, disk 
drive performance has increased by 
about a factor of three. In comparison, 
the CPU performance has increased by 
about a factor of 1000, 

Computers designed with current pro¬ 
cessor technology require that you invest 
in sophisticated hardware and software 
disk-caching schemes to achieve quicker 
access to large volumes of data. How¬ 


ever, disk caching does not 
provide significant speed im¬ 
provements when you need 
random access to large data 
sets. 

Another idea that was bor¬ 
rowed from the mainframe 
arena is the use of disk arrays. 
However, parallel access to 
eight disk drives only adds an 
order of magnitude improve¬ 
ment in performance. 

Despite fantastic advances 
in magnetic and optical disk 
technologies, physical limita¬ 
tions are involved in getting 
data on and off these rotating 
devices. A top-of-the-line 
disk drive today can transfer 3 
to 8 megabytes per second. 
Enabling full-motion video 
editing and playback, for ex¬ 
ample, will require band- 
widths greater than 20 MBps 
with current TV and personal 
computer standards. Further, 
high-definition TV requires 
four times the resolution of today's video 
programs and double the frame rate (60 
frames per second instead of the current 
30 frames per second). 

What we need is a memory device that 
performs like RAM and has the capacity 
and cost of magnetic and optical media. 
The Optics Lab at Microelectronics and 
Computer Technology Corp, (MCC) is 
developing new techniques for storing 
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CRYSTAL CLEAR STORAGE 



Figure 1: The holostore is a new mass storage device that stores digital information 
as three-dimensional optical holograms. It could eliminate the I/O bottleneck. 



HOLOSTORE STORAGE CHARACTERISTICS 

Table 1: The characteristics of the holostore , both in the prototype device and 

in expected achievable targets, provide an overall view of its capabilities. 

Characteristics 

Prototype targets 

Achievable future targets 

Page size 

64K bits 

1 megabit 

Pages per stack 

30 to 50 

100 

Stacks per module 
Storage module 

900 to 2500 

10,000 

Size 

3 by 3 by 0.5 cm to 

5 by 5 by 0.5 cm 

10 by 10 by 0,5 cm 

Capacity 

200 MB to 2 gigabytes 

Over 100 gigabytes 

Media 

Fixed array of strontium 
barium niobate 
(3 cm by 0.5 cm) 

Removable module 

Average page 
read time 

1 to 10 microseconds 

100 nanoseconds 

Average page 
write time 

100 microseconds 

10 microseconds 

Average sustained 
transfer rate 

100 to 800 MB per second 

Over 1 terabyte per second 

Costs 

Prototype costs to be 
determined 

Less than two times magnetic 
or optical disk cost per 
bit in 1995 

Packaging 

5Y4-inch peripheral 

Hybrid module 


digital information as three-dimensional 
(3-D) optical holograms. The holostore, 
a new mass storage device with super¬ 
computer performance, could eliminate 
the I/O bottleneck (see figure 1), 

Storing and retrieving data as two- 
dimensional patterns of light, or pages, 
in a 3-D volume of light-sensitive crystal 
provides the basis for the holostore* Or¬ 
ganizing the data into pages provides ac¬ 
cess speeds orders of magnitude faster 
than the rotating devices of today. For 
example, the fastest magnetic disk cur¬ 
rently available takes over 5 hours to 
transfer what a holostore device could 
transfer in 1 second. Here, finally, is a 
memory device that can handle the de¬ 


mands of computing with images. 

This technology is based on photo- 
refractive volume holographic storage 
(PVHS) techniques; it makes possible 
extremely fast, nonvolatile, and poten¬ 
tially removable media* Holostore mem¬ 
ory would be a good choice for systems 
that need to provide fast random access 
for the recording and playback of digital 
video and high-throughput transaction- 
processing systems* It could finally en¬ 
able a secondary memory device to out¬ 
perform the processor. 

How It Works 

Holostore is a name informally adopted 
for a memory device using holographic 


storage techniques that is capable of stor¬ 
ing digital information as 3-D holograms 
in photorefractive crystals* To provide 
an overall view of the holostore's storage 
characteristics, table l shows its proto¬ 
type targets and achievable future per¬ 
formance targets. 

To optimize the device for a particular 
system (i.e., to the size of the blocks of 
data used), you can control page size, 
pages per crystallite (per stack), stacks 
per module, and whether modules are 
fixed or removable* A DOS- or Unix- 
based operating system would find a 4K- 
byte or 8K-byte page size easy to handle, 
since these choices closely map what disk 
drives provide today as a duster. A holo¬ 
store device embedded with custom pro¬ 
cessors for image processing may work 
more optimally with images sized to 512 
by 512 bits, or 32K bytes* Record-ori¬ 
ented processing systems might perform 
better with smaller page sizes. 

For illustrative purposes, let's assume 
the storage medium inside the holostore 
is an array of 2500 tiny crystal rods (50 
by 50) tightly packed into a volume of 5 
cm by 5 cm by 0,5 cm. This storage me¬ 
dium is small enough to need a special 
package to carry it. Initial prototypes ex¬ 
pected in the next few years will be built 
to fit in a 5 H-inch form factor. The holo¬ 
store's size will shrink considerably as 
solid optoelectronic technology matures, 
making it possible to integrate holostore 
technology directly into the processor* 

The crystal storage material is stron¬ 
tium barium niobate doped with cerium 
to accelerate the photoelectronic activity 
during the write process. For details on 
the nondestructive read problems being 
solved for photorefractive crystals and 
the reason for using an array of crystal¬ 
lites instead of a single monolithic cube 
of photorefractive material, see the text 
box 14 Making PVHS Work” at right. 

It has been demonstrated that each 
crystallite is capable of holding over 30 
pages, but recent experiments indicate 
that 50 or more pages may be possible. 
One aerospace company demonstrated a 
prototype with lithium niobate crystals 
that could store 500 pages of information 
without signal-to-noise problems. 

Reading and Writing 

The holostore's major components are 
the laser source, the page composer or 
spatial light modulator, the crystallite 
array, the page-selector assembly, and 
the detector array (see figure 2). The 
laser light is split into separate beams 
and steered into the crystallite to write or 
read a page of data* 

The holostore 1 s laser source is a 
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Making PVHS Work 


P hoto refractive volume holographic 
storage (PVHS) technology has 
been investigated in the past as a mem¬ 
ory-storage mechanism, but with little 
success. One reason for its failure was 
the emphasis placed on storage capac¬ 
ity. However, the real advantage of this 
technology is its random-access speed, 
which is fundamental and won’! erode. 

Another reason for early failures was 
the state of the art of related technol¬ 
ogies (e.g., two-dimensional spatial 
light modulators as page composers, 
lasers, beam deflectors, photorefractive 
materials, and detector arrays). Only in 
the last few years has this technology 
been mature enough to put a prototype 
together at a reasonable cost. 

One difficulty with PVHS technol¬ 
ogy has been its destructive readout. 
The reilluminated reference beam (i.e., 
the read beam) used to retrieve the re¬ 
corded information also excites the 
donor electrons and disturbs the equi¬ 


librium of the space-charge field in a 
manner that gradually erases the re¬ 
cording. In other words, when you read 
a page from the crystal many times, 
eventually you destroy the information. 
In the past, this has limited the number 
of times you could read a page before the 
signal-to-noise ratio became too low. 

Previously, bulk photorefractive 
crystals were usually used with relative¬ 
ly large crystals, usually I centimeter 
by 1 cm in length and 0.5 cm in depth. 
However, it is difficult to grow high- 
quality crystals, such as strontium bari¬ 
um niobate, in larger sizes, making 
scaling to higher capacity difficult. As 
a consequence, widespread application 
for bulk photorefractive technology did 
not occur, despite the initial surge of de¬ 
velopment in the 1970s. 

In 1988, researchers at Microelec¬ 
tronics and Computer Technology 
Corp. (MCC) and Stanford University 
patented a nondestructive read tech¬ 


nique and a manufacturing technique 
for using arrayed crystallites instead of 
monolithic crystals. The technique for 
the nondestructive read provides the 
ability for prolonged readout without 
degrading the stored image data. Tests 
have shown that the equivalent of one 
billion reads can be accomplished with¬ 
out signal-to-noise degradation. 

Use of an array of crystallites, in¬ 
stead of a single monolithic crystal, has 
many advantages for holographic stor¬ 
age. Small-diameter crystals are easier 
to grow, and you can increase storage 
capacity by making a larger array. In 
addition, the reference beam is guided 
through the ciystat rod, increasing the 
interaction length and thus the dynamic 
range. Also, these smaller crystals dra¬ 
matically improve the angular selectiv¬ 
ity of pages, allowing a larger number of 
pages per stack. And finally, they vir¬ 
tually eliminate cross talk between 
stacks. 
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BASIC HOLOSTORE STORAGE CONCEPT 


Crystallite storage array 



OOOOOOOOOO 
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OOOOOOOOOO 

oooooooooo 
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oooooooooo 
oooooooocx 
Pooooooooc 
ooooooooo 



CCD array 
(page detector) 



Spatial light modulator 
(page composer) 


Stack of 
pages 


Crystallite 


Figure 2: The holostore 
superimposes a pattern of 
light and dark spots based 
on the digital data onto the 
data portion of the laser 
beam. The data is stored as 
electronic-charge patterns, 
based on the interference 
between the data and 
reference beams , which 
modify the optical 
properties of the crystallite. 
The result is a 3-D 
holographic image of the bit 
pattern carried in the data 
beam. 


HOLOGRAPHIC STORAGE ASSEMBLY 


Control 

signal 




3-cm circular 
crystallite 
array 


Page addressing 
deflector system 


CCD 

(detector array) 


Mfrroi 


Polarization 


rotator 


Actuator: laser diode-pumped, 
doubled YAG laser (532 nm. green) 


Continuous 
wave laser 


Crystallite 
addressing 
deflector system 


Beam 

expander 


(page composer) 

i 




^ ^ Fourier 
xform 
optics 

Data in 


Beam 
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Figure 3: The laser source for the holostore prototype is a compact, doubled, diode-pumped YAG laser with 80-milliwatt 
output at 532 nanometers. The beam splitter splits the laser into separate data and reference beams and steers them onto the 
surface of a crystallite to store (or retrieve) a page of data. 
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compact, doubled, diode-pumped YAG 
(yttrium aluminum garnet) laser with 80- 
milliwatt output at 532 nanometers (see 
figure 3); a 532-nm laser falls within the 
green range on the visible spectrum (see 
the photo)- Tracing the beam from the 
laser, it first encounters the stack-selec¬ 
tor assembly, which steers it to an indi¬ 
vidual stack of pages. Next, a beam split¬ 
ter separates the beam into two parts. 
The first part is the data beam, and the 
second is the reference beam. 

Starting from the beam splitter, the 
holostore expands the data beam onto the 
surface of the page composer, where dig¬ 
ital electronic data enters the system. 
This data is displayed on the surface of 
the page composer and illuminated by 
the expanded data beam, creating a bit 
pattern of light and dark spots. The holo¬ 
store superimposes this pattern of spots 
based on the digital data onto the laser 
beam, where it represents the bits on the 
page to be stored. 

After the page composer, the holo¬ 
store focuses the data beam through a 
lens system into and through the crystal¬ 
lite array. As the two beams, data and 
reference, enter the crystallite together, 
the reference beam interferes with the 
data beam, writing an interference grat¬ 
ing in the photorefractive material. The 
holostore converts the grating pattern in 
the photorefractive material to a stored 
electronic-charge pattern that modifies 
the optical properties of the crystallite. 

The result is a 3-D holographic image 
of the bit pattern carried in the data 
beam. (The interference grating allows 
the hologram to be recreated when the 
holostore reads the data.) This is the en¬ 
tire write process. 

As an example, a 256- by 256-bit array 
(8K bytes) should require approximately 
100 microseconds to transfer, assuming 
a theoretical transfer rate of 80 MBps. 
Currently, the frame rate of the page 
composer limits the I/O rates. To write 
another 64K-bit page in the same stack, 
the holostore shifts the reference beam's 
angle roughly one-fourth of a degree and 
loads new data on the page composer. 

The read cycle is relatively simple. 
During a read cycle, the data beam is 
shut off, so only the reference beam 
shines through. The holostore selects the 
location of the reference beam for the 
specific stack of pages to be read, and the 
angle then determines the address of the 
specific page in that stack. 

The reference beam illuminates the 
interference grating stored at this se¬ 
lected angle, resulting in the reconstruct¬ 
ed image of the original bit pattern stored 
there. The holostore then focuses this 


pattern as an image on the system’s de¬ 
tector array. The detector array is a 
charge-coupled device that captures the 
reconstructed light and dark bit patterns 
of the image and converts them back to 
digital electronic signals for transfer to 
the computer. 

An average page-access time of I mi¬ 
crosecond has been demonstrated with 
the prototype now under development at 
MCC, which provides a potential trans¬ 
fer rate of 800 MB per second. In the fu¬ 
ture, even higher speeds should be avail¬ 
able as computers are reoriented toward 
high-performance memory devices. 

Staging the Technology 

Getting the holostore into personal com¬ 
puters and workstations will come in 
stages. Some possible areas of applica¬ 
tion are disk replacement, disk caching, 
front-end-processor caching, system-bus 
interfacing, and direct connection to the 
CPU. These areas are listed in order of 
their complexity to implement, as this 
will have an effect on how soon holostore 
devices for these functions will appear. 

It's easy to affect computer perfor¬ 
mance by installing a holostore device as 
an interface to existing ESDI, SCSI, or 
SMD controllers in installed systems. 
This would require no changes to bus 
structure or the operating system, al¬ 


though it might be necessary to modify 
disk drive controller firmware some¬ 
what. To the controller, the holostore de¬ 
vice would look exactly like a disk drive 
without seek and latency delays. When 
data is requested, it is available at what¬ 
ever transfer rate the existing controller 
can support. 

Performance improvements of two to 
30 times for workstations are possible 
because the holostore would greatly re¬ 
duce seek and latency times. (It would 
provide 1- to 10-microsecond access 
time versus approximately a 10-milUsec- 
ond access time for magnetic or optical 
disk storage.) The holostore would pro¬ 
vide a simple way to boost the perfor¬ 
mance of installed systems through field 
upgrades. It could also provide freedom 
from the vibration and temperature prob¬ 
lems that trouble disk drives. 

Where a large investment in minicom¬ 
puter and network-based disk systems 
exists, you might want to upgrade only 
the disk-caching component. After all, 
the processors have the performance you 
want; it’s the disk drives that create the 
bottleneck. 

A new caching disk drive controller 
with a few hundred megabytes of ex¬ 
tremely fast nonvolatile holographic stor¬ 
age would boost the performance of 
existing drives by holding “hot spots” in 



A prototype holostore device . Since the beam falls within the green range 

on the visible spectrum , you can trace its progress through the device (see figure 3 

for more details ). 
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| HOLOSTORE APPLICATIONS ~ 

Table 2: Many possible applications for the holostore come to mind because 
of its ability to handle the demands of high bandwidth at a relatively low cost 
with a nonvolatile memory system. 

Memory-hierarchy element 

Special virtual memory paging devices 
High-speed write-through cache 
Context swap space 
Plug-compatible disk drive replacement 
"Solid-state disk" for "hot spots" in databases 

"Bulk-store" swapping device for transaction processing and supercomputing 
Removable medium for data backup and high-speed restore 

Image-processing element 

Diagnostic-medicine image store 
Target-classifier subsystem 
Airborne sensory-data recorder 
Vehicle data-storage system 

Entertainment medium 

"Crystal jukebox" for music and video 
High-definition TV video recorder 
Read-only movie-playback system 

Data-distributlon medium 

Compact, nonvolatile, random-access replacement for microfiche and CD-ROM 


databases, and simplifying recovery and 
restart issues for transaction-processing 
systems. This same holostore (disk-cach¬ 
ing controller) could provide a port for re¬ 
movable backup and high-speed restore. 

Another possibility for improving the 
throughput in transaction-processing 
systems is to integrate a multimegabyte, 
nonvolatile holostore device into a front- 
end processor or file server. This would 
allow the front-end processor to run 
more independently during main-system 
interruptions, and would vastly simplify 
recovery and restart. 

A holostore device could also be inte¬ 
grated onto the system bus as the primary 
memory device, which would give you 
“instant on” support for playing back 
audio, video, and text files. 

Finally, the most fascinating designs 
with holostore devices will be those inte¬ 
grated directly into the CPU for image- 
processing applications. The holostore 
can provide quick random access to ex¬ 
tremely large files with no bus delays, an 
important factor for high-performance 
graphics workstations and multimedia 
systems’ controllers. 

Interactive Video 

One popular vision for the future in¬ 
cludes full interactive-video applications 
working as smoothly and quickly as text 
applications do today. To achieve this vi¬ 


sion, you need the ability to record and 
play back hours of digital video as well as 
edit the programs in real time. Instant 
access to video and audio would also de¬ 
crease the amount of time that profes¬ 
sionals currently have to spend to edit 
and produce video programs. 

Current optical and magnetic disk 
drives aren’t built to achieve these vi¬ 
sions. You may recall the problems that 
the budding digital video interactive 
(DVI) industry has had to overcome to 
permit CD-ROMs to play back digital 
video on existing 286/386 systems. So¬ 
phisticated compression and decompres¬ 
sion algorithms are being designed into 
special ICs to overcome two problems: 
insufficient data storage and I/O speeds. 

NTSC-standard TV supports a screen 
resolution of 512 by 480 pixels. You need 
at least 750K bytes of data to display a 
single frame. To get the full-motion ef¬ 
fect you see on TV, the screen must dis¬ 
play 30 frames per second; hence, the 
bandwidth requirement for playing video 
is 22.5 MBps. Without precompressing 
the video into presentation-level video, a 
CD-ROM of 648 MB would hold less 
than 30 seconds of video and take more 
than an hour to show. 

Most scenes don’t change dramatical¬ 
ly from one frame to another. Thus, DVI 
developers have devised a compression 
algorithm that digitizes and stores the 


first frame of a scene, and then stores 
only the changes in the scene from frame 
to frame. 

Playing back a video application is 
made possible by moving the compressed 
data over the I/O path from the disk drive 
to special decompression hardware. As 
the CD-ROM can provide 72 minutes of 
full-motion video, it will undoubtedly 
become a common video playback de¬ 
vice, much like the audio CD has. 

In the Crystal Ball 

Most of the cost in any computer-related 
product is the memory component. The 
cost of RAM, ROM, and disks domi¬ 
nates current products, and with the 
move to more digital, audio, and video 
capabilities and the increases in storage 
that they require, these costs will rise. 

The holostore could be the next piece 
in the hierarchy of memory devices be¬ 
tween RAM and disk drives to support 
the growing demands of high bandwidth, 
low cost, and, most important, nonvola¬ 
tile memory systems. Table 2 contains 
some possible holostore applications. 

With the growing emphasis on high- 
resolution video and graphics merged 
with high-fidelity audio, the holostore 
could be a major weapon in the arsenal of 
high-speed I/O devices—one that can 
support the high bandwidth that these 
digital products require. ■ 
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Entering 
a New Phase 

Phase-change technology combines the capacity 
of magneto-optical storage with enhanced performance 

Bob Ryan 



O ptical and mag¬ 
netic storage rep¬ 
resent opposite 
ends of the spec¬ 
trum, Optical storage is vol¬ 
ume storage, while magnetic 
media offer performance. 

With the capacities of indi¬ 
vidual, replaceable cartridges 
measured in hundreds of 
megabytes and gigabytes, op¬ 
tical disks let you store amaz¬ 
ing amounts of information in 
machine-readable form* On 
the other hand, with access 
times heading below 10 milli¬ 
seconds and throughput well 
over 10 megabits per second, 
magnetic media remain the 
only choice for applications 
where superior disk perfor¬ 
mance is essential* 

Now, by combining the ca¬ 
pacity of magneto-optical 
(MO) storage with enhanced 
performance, a new optical 
storage technology—rewrit¬ 
able phase change—promises to make the 
gap between optical and magnetic stor¬ 
age seem more like a crack in the side¬ 
walk and less like the Grand Canyon. 

A New Arrival 

Phase-change technology has existed 
since the 1960s and is used in many com¬ 
mercial WORM (write once, read many 
times) drives. Up to now, however, teeh- 


that al lows for the direct over¬ 
writing of old data by new. 
This gives phase change a big 
advantage over current read/ 
write optical disks, which are 
based on MO technology. 

Erasable Optical Today 

As the name implies, mag¬ 
neto-optical disk drives are a 
combination of magnetic and 
optical technologies. Unlike 
purely optical technologies, 
such as CD-ROM, WORM, 
and rewritable phase change, 
MO systems depend on both 
magnetism and optics to store 
and retrieve data. 

MO drives have made their 
mark as the first commercial¬ 
ly viable erasable optical tech¬ 
nology, but limitations in the 
technology may make it little 
more than a transition from 
pure magnetic systems to pure 
optical ones. 

A successful storage tech¬ 
nology must be able to create either an 
“on” or an “off” condition at a particu¬ 
lar area—the recording spot—on the re¬ 
cording medium and be able to differen¬ 
tiate between these two conditions. In 
addition, a read/write technology must 
be able to change a recording spot from 
the “on” condition to the “off,” and 
from the “off T to the “on, ” Like magnet¬ 
ic media, MO systems fulfill all the 


nical concerns about media durability 
have kept rewritable phase-change stor¬ 
age devices in the research labs and off 
your dealer's shelves. With the introduc¬ 
tion of rewritable phase-change drives in 
this country and Japan by Matsushita, 
the technology has made the transition 
from theory to reality* 

Phase-change technology is the first 
read/write optical storage technology 
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requirements of true read/ write systems. 
The problem comes from how they ful¬ 
fill the requirements. 

MO disks are built from layers of ma¬ 
terials. These layers are built on a glass 


or polycarbonate substrate, which car¬ 
ries the grooves and other formatting 
marks. The active recording layer, con¬ 
sisting of a rare-earth, transition-metal 
alloy, is normally sandwiched between 



Figure 1: Every recording spot on a magneto-optical disk has a magnetic orientation 
that corresponds to either a 0 or a 1. To determine the orientation of a spot, 
the read system bounces a low-power laser off the spot. The direction of the 
polarization rotation put on the reflected beam by the spot's magnetic orientation 
reveals whether the spot is aOoral. 


WRITING TO AN MO DISK 

Write beam 
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Dielectric layer 

o SS curie point. R ecording .ayer 
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magnetic orientation as the 
spot cools. 



Figure 2: Writing a bit to a magneto-optical disk means setting the magnetic 
orientation of a recording spot. The write laser melts the spot, while the underlying 
magnet produces afield with the new orientation of the spot. As the spot cools, 
it assumes this new orientation. 


two other layers that enhance the effects 
of the “read” laser beam. The two en¬ 
hancement layers also protect the active 
layer from contaminants. Capping off 
the disk is a transparent surface layer. 

The active layer of an MO disk is al¬ 
ways magnetized. A magnetic surface af¬ 
fects the polarization of any light that re¬ 
flects off it by rotating the polarization of 
the light either clockwise or counter¬ 
clockwise. This is called the Kerr effect. 
The direction of this rotation depends on 
the magnetic orientation of the reflective 
surface. 

A recording spot on an MO disk can 
have one of two magnetic states: positive 
or negative. These correspond to binary 
Os and Is. The optical head determines 
whether a spot is a 0 or a 1 by analyzing 
how the beam of a low-power “read” 
laser is polarized when it is reflected off 
the spot. Negative Kerr rotation corre¬ 
sponds to one state; positive rotation to 
the other. Thus, MO drives fulfill the 
first criterion of a useful read/write tech¬ 
nology: the ability to determine the “on” 
or “off* state of a particular spot on the 
recording medium (see figure 1). 

The second criterion—changing a spot 
from a 1 to a 0 or from a 0 to a 1—in¬ 
volves changing the magnetic orientation 
of a spot. This, in turn, involves the pre¬ 
cise synchronization of optical and mag¬ 
netic technologies. 

Magnets and Mirrors 
To write to an MO disk, you have to be 
able to change the magnetic orientation 
of a spot without affecting the nearby 
spots. This is the function of the power¬ 
ful “write” laser. 

This laser has one purpose: to heat a 
spot on the recording medium to the 
Curie point—the temperature at which a 
magnetized substance loses its magnetic 
orientation. Once a spot is heated to the 
Curie point, a small electromagnet on 
the side of the disk opposite the read/ 
write head generates a magnetic field 
that reflects the new orientation of the 
spot. As the spot cools past the Curie 
point, it assumes the orientation of this 
magnetic field (see figure 2). 

When an MO disk is manufactured, 
every spot on the recording layer has the 
same magnetic orientation. This is the 
default condition of the media. Whenever 
an MO drive writes to the medium, it as¬ 
sumes that whatever area it writes to is in 
the default condition. Thus, before writ¬ 
ing any data, an MO drive must first 
erase the area of the disk it wants to write 
to. Erasing a spot brings its magnetic 
state back to the default condition. 

Having to erase an area before writing 
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to it effectively doubles the write time of 
MO drives in relation to other read/write 
storage technologies. This performance 
handicap makes it unlikely that MO 
drives will ever seriously challenge mag¬ 
netic media as your primary mass storage 
technology. 

Other limitations of MO technology 
involve the read/write head. Because the 
magnitude of the Kerr rotation is small— 
about 1 percent—the head requires rela¬ 
tively large and massive optics to detect 
the polarization of the reflected “read” 
beam. A massive head is slower to move 
across the surface of the disk, resulting in 
slower access times. Therefore, although 
MO disks spin as fast as magnetic media, 
the performance of the drives is two to 
four times slower than magnetic drives in 
read/write operations, and as much as six 
times slower in accessing a particular 
spot on the disk. 

Direct Write 

Phase-change optical storage systems are 
pure optical technologies. Unlike MO 


systems, where the “write” laser merely 
prepares the recording surface for the 
data, the “write” laser of a phase-change 
system actually writes the data to the 
disk. The laser itself determines whether 
the spot is a 0 or a 1. 

Phase-change technology was first in¬ 
vestigated by Energy Conversion De¬ 
vices (ECD) in the late 1960s. It takes ad¬ 
vantage of the property of a particular 
category of thin films to switch between 
two stable structural states. 

Thin films are a wide-ranging class of 
semimetal materials that can be deposit¬ 
ed onto a substrate in very thin layers. 
During the deposition process, they are 
introduced into a vacuum as a vapor. 
With phase-change thin films, vacuum 
deposition results in an active layer from 
200 to 500 angstroms thick. 

The compounds used in phase-change 
thin films are based on tellurium or sele¬ 
nium. These elements have the property 
of exhibiting both an amorphous state 
and a crystalline state. You can switch a 
spot in the recording layer between these 


two states by the judicious application of 
power from a laser. 

There and Back Again 

Initially, phase-change media exist in the 
amorphous state. Changing a spot to the 
crystalline state, and changing a crystal¬ 
line spot back to the amorphous state, re¬ 
quires the manipulation of two important 
parameters of the recording material: the 
glass-transition temperature and the 
melting temperature. 

The glass-transition temperature is the 
point at which an amorphous spot is 
changed to the crystalline state. The thin 
films developed by ECD switch to the 
crystalline state when hit with a short 
burst of an 8-milliwatt laser. 

The melting temperature is, of course, 
the point at which the recording material 
melts. The melting temperature is higher 
than the crystalline temperature and re¬ 
quires a more powerful (18-mW) laser. 
The important feature here is that the re¬ 
cording material doesn’t recrystallize as 
it cools from the melting temperature; 
rather, it cools into the amorphous state. 
This process, called revitrification , 
gives the phase-change media the ability 
to switch directly from amorphous to 
crystalline and back again. Direct an 8- 
mW laser at a spot, and it turns the spot 
crystalline; use an 18-mW laser, and the 
spot becomes amorphous (see figure 3). 

Note that the original condition of the 
spot is immaterial to the results of the 
write operation. Say you want to write a 1 
to a particular spot, and that the crystal¬ 
line condition corresponds to a 1. If the 
spot is amorphous when you hit it with 
the 8-mW laser, it will change to the 
crystalline form. If the spot is already 
crystalline when you hit it with the 8- 
mW laser, it will remain crystalline, be¬ 
cause the laser isn’t powerful enough to 
melt it. 

Likewise, when you want to write a 0, 
the higher-powered laser will always 
melt the recording material and return it 
to the amorphous state, regardless of 
whether it was amorphous or crystalline 
to begin with. 

Reading Material 

The ability to change directly from one 
state to another is critical to a one-step 
read/write technology, but equally im¬ 
portant is the ability of the system to dis¬ 
tinguish between the two states. Luckily, 
the amorphous and crystalline states dif¬ 
fer in a very fundamental optical charac¬ 
teristic—they exhibit different reflectivi¬ 
ties. The system determines whether a 
spot is a 0 or a 1 by examining the inten¬ 
sity with which the spot reflects a low- 



Figure 3: The remarkable property of phase-change media to change from 
amorphous to crystalline at one energy level and from crystalline to amorphous 
at a higher level enables the realization of direct optical overwrite. 
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IDEK's MULTIFLAT Series of 21-Inch Color Monitors 


IDEK's MULTfFlAT Series of 21-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 21" Color Monitors reveals their matchless over — 
scanning capability that defivers a crisp, distortion-free 
display across the entire screen. 

In addition. Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desk top publishing on your 
Mac or IBM compatible system. 


IDEK also offers its new 
Model MF-51I7 17" Flat 
Screen Color Monitor that 
delivers the same superior 
resolution and performance 
as the other members of 
the IDEK lineup. 


As you can see below, whether your requirements are simple or 
complex, IDEK has the Flat Screen Color Monitor that's just fight for 
you. And priced right, tool See for yourself what a difference a Flat 
Screen Monitor from IDEK can make. 


MULTIFLAT Series {21 F Fiat CRT Monitors) 


Model _ 

"*MF-5021 

MF-5121 

MF-5221 

MF-5321 f A. R. Panel) 
MF-5421 (A.R.Panel) 


H. Frequency 

15 to 38kHz 
21 10 50kHz 
30 to 80kHz 
30 to 80kHz 
30 to 80kHz 


Resolution 

1024 *' 768 
1024 * 768 
1280 * 1280 
1280 * 1280 
1600 * 1280 


MB EtC 

mama 

flYAMA ELECTRIC CO., LTD, 

Overseas Division 

7th FL, US Hanzomon Bldg., 2*13, Hayabusa-eho, Chiyoda-ku 
Tokyo 102, Japan 

Phone: (81) 03-265-6081 Fax: (81) 03-265-6083 
IDEK Europe (W. Germany) 

Neumannstrasse 38, 6000 Frankfurt a. M. 50, West Germany 
Phone: (49) 69-521 922 Fax: (49) 69-521 927 

IDEK North America 

144 Centre Mountain View, CA 94041 U S A, 

Phone: (1) 415-962-9410 Fax: (1) 415-962-9474 
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See Your Data * 



Maplnfo software can find, display and analyze your data 
geographically. See your prospects, customers, facilities 
—anything in your database. Find addresses by street. 
ZIP code, city, etc. (We can even supply the maps.*) 



Any point or region on the map can have a complete 
record of data behind it. See your actual dBASE data in a 
window to view, edit, and print. Draw your own 
boundaries. Add titles and legends for high quality 
presentations. 



Perform analyses on your data to sum, average, or count 
your database records by location. Color sales territories 
by volume of orders, ZIP codes by numbers of leads, 
countries by your demographic data. 

From street-level to worldwide, Maplnfo 
can merge your databases with maps. Play 
visual “what if” with your data. See 
patterns, trends, and opportunities you 
never knew existed. If you need to map 
your data, Maplnfo can do it. 

‘Maplnfo now has “TIGER,” the most up-to-date and 
comprehensive library of street maps available on the PC. 
Prices vary. Maplnfo comes with a map of the world and 
the U.S. with all ZIP code locations. Runs on IBM PCs or 
compatibles with 640K RAM, a hard drive, and graphics. 

MapOmlM Corp. 

Changing The Way The World Looks At Information w 

200 Broadway, Troy NY 12180 
To order, call 1-518-274-8673 
or 1-800-FASTMAP Toll free. 

Maplnfo is a tractemark o( Maplnfo Corp. dBAS£ is a trademark of Ashton-Tate 
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power “read” laser (see figure 4). 

Because the differences in reflectivity 
between the amorphous and crystalline 
states of phase-change media can be 
orders of magnitude greater than the 1 
percent change in Kerr rotation detected 
by MO systems, the read/write heads of 
phase-change systems don’t have to be as 
sophisticated and sensitive as those of 
MO drives. Thus, as the technology ma¬ 
tures, you should see phase-change read/ 
write heads become less massive than 
their MO counterparts. The result will 
be faster seek and access times. 

The Layered Approach 

Like an MO disk, a phase-change disk 
consists of more than a substrate and a re¬ 
cording layer. Further layers are usually 
added to enhance the contrast between 
the reflectivity of the two states and to 
protect the active layer from outside con¬ 
taminants. 

Tellurium, the primary material used 
in most phase-change media, crystallizes 
below room temperature in its pure form, 
making it impossible to use in an every¬ 
day office environment. However, the in¬ 
troduction of small quantities of other 
materials, such as germanium and anti¬ 


mony, raises the glass-transition tem¬ 
perature of the alloy above 100 °C. 

Future Phases 

After two decades in R&D laboratories, 
phase-change storage devices are now 
available from Matsushita in both Japan 
and the U.S., where they are marketed 
under the Panasonic brand name (see the 
text box “Phase Change Is Real” on page 
296). As more manufacturers introduce 
phase-change systems and as researchers 
make advances in media and optical- 
head technologies, you will see a steady 
improvement in media durability and 
disk access speeds. Given its inherent ad¬ 
vantage over MO technology, phase- 
change storage may be the premier opti¬ 
cal storage technology by the middle of 
the 1990s. 

In the future, phase-change technol¬ 
ogy may also challenge magnetic media 
in all but the most speed-intensive appli¬ 
cations. Advances such as very small in¬ 
tegrated optical read/write heads will 
greatly decrease access times, and more 
durable media will silence doubts about 
the reliability of the technology. Given 
its already large advantage in costs per K 
byte of storage, phase change may be the 


READING A PHASE-CHANGE DISK 


Read beam 


Reflected to Intensity detectors 



Figure 4: Unlike magneto-optical drives, which must detect small changes in the 
read beam's polarization, phase-change systems read information by detecting the 
relatively large differences in the reflectivity of the amorphous and crystalline states . 
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WHERE 


ON EARTH 

CAN YOU CALL US 


N 


FOR AS LOW 


Now you can connect with BIX, 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks, this saves 
you up to 75% depending on your location. There’s 


AS S20 
AN HOUR? 


no application process. No character 
or packet fees. No extra charge for 
2400 baud. And you’re billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you, log on. and the world of BIX is at your fingertips. 



BT Tymnet Access Information: (All amounts are U.S. dollars) 

AUSTRALIA ($29/hr): MELBOURNE (3)4162146; SYDNEY (2) 290-3400 BELGIUM (S23/hr): BRUSSELS(2) 647-1150, (2) 640-0215 DENMARK 
($23/hr): COPENHAGEN 31-18-63-33 FRANCE ($23/hr): PARIS (I) 47719133. (I) 46027003, (I) 46025750, (I) 46025500: LYON (7) 8930173 
ITALY (S23/hr): MILANO (2) 26-41-24-50 NETHERLANDS (S23/hr): ALKMAAR (72) 155190; AMSTERDAM (20) 6610094; EINDHOVEN (4902) 45530; 
THE HAGUE (70) 3475032. (70) 3814641; ROTTERDAM (10) 4532002 SWEDEN (S25/hr): STOCKHOLM (8) 294782 SWITZERLAND (S25/hr): 
GENEVA (22) 782-9329; ZURICH (I) 730-9673 UNITED KINGDOM (S20/hr): BIRMINGHAM (21) 6326636; BRISTOL (272) 255392; CAMBRIDGE 
(223) 845860; EDINBURGH (SCOTLAND) (31) 3132172; LEEDS (532) 341838; LONDON Baynard House (71) 4898571, Ealing (81) 5667260 
WEST GERMANY (S23/hr): COLOGNE (221) 210196; FRANKFURT (69) 666-8131, (69) 666-4021; MUNICH (89) 350-7682 

To learn more about BIX see our other ad elsewhere in this magazine. 
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Don't invest in interfaces! 

Don't hassle with another brand-specific interface 
each time you need one. There is only one WAT 
interface for each standard (RS232, 422, 20mA, 
IEEE 488 and even your son's C 64 ) and you can 
connect any standard parallel printer with it! And it is 
much easier to use than almost any printer-specific 
interface. 

Clii ttf Ftt M faf l frtt W&I tatolftfc Then you 
can decide whether to order through your dealer (if 
you like to get everything from the came source), or 
to order directly from WAT Products. Our products 
are so easy to use that, if you need any technical 
give it to 


You can test any 
product for 14 days , 
return it for any 
reason and pay only 
a $6 restocking fee 
per item. 


we ca 
MJUSlL 



System installation 

RS232 lines can go up to about 50fcet, Centronics 
lines up to about ISfeet. For further distances you 
need line drivers. Be sure to use isolated ones to avoid 
problems with voltage drops and distant lightning. We 
manufacture driven and iaolalon with up to 50.000 
volts isolation. No one else does. 

#20001, Centronics line driver lkV 4KByte $189 

#80001, RS232line driver lkV $229 

#80050. RS232 line <*iver 50kV $319 

#88001, RS232 isolator lkV $129 

#88050, RS232 bdaior 50k V $149 

ParUhlt Dala Buffers with battery 

Instrument readings, drilling templates, programs - 
you can transport all kinds of data in a small box. 

# 22031. Centronics 32K $149 

# 22127, Centronics 128K $319 

# 88031 .RS232 32K $229 

# 88127, RS232 128K $319 

Computers can run up in 95 % faster 

Your computer is forced to run with the brakes on 
because standard printer and plotter buffers are far too 
small. If you print slot a printer buffer can accelerate 
your system by up to 95% and anyone can plug it in 


within a few seconds. 

«22064, Centronics 64K $149 

# 22256. Centronics 256K $229 

# 22102, Centronics 1024K $589 

# 88128, RS232 128K $229 

#88512, RS232 S12K $319 


The ideilImUdiis the one you don't notice it ill 

Now there is a fully electronic automatic T-Switch 
that Ida you share one printer between two or four 
computers. It doea not need any operation and not 
even a power supply. 

# 25210, Centronics, 2 PCs share 1 printer $ 99 

# 25410, Centronics, 4 PCs share 1 printer $189 

LifeslYlL_WorkslYkl 

Remember when you could walk into a place of 
business and immediately recognize what was being 
done there? People loved their job and surrounded 
themselves with professionally-related artistic works. 
Thanks to WAT, this is again possible. We have 
commissioned West German artists to design artwork 
based on the PC-Codeuble (order #17750), and part of 
the MS-DOS command set (order #17760). Computer 
professionals will find these prints to be both practical, 
and beautiful to display. Either print (approx. 20" by 
28" in size) can be hanging in your office for $29.00. 
If you with to surround yourself, both prints can be 
purchased together for as Utile as $50.00. 


To order by mail add $6 shipping and handling. FL 
residents add 6% sales ux. N4SDOS is a trademark of 
Microsoft Carp., IBM ia a trademark of IBM Corp. 


We accept MasterCard and Visa. 


A; Basic Mortar (0222) 9736360 fc Brother fat. (02) 4674211 
CDN: mt USA GLL Weber (01) 9302003 Ql Wfatemann A 
Thei. (0202) 505077 fcJL Jatec (86) 479139 E; Neel 
88,623732 JS; Tha (01) 681500 MEX: Tclaa 5184500 & 
RamToc (09) 224620 NJL. Cat A Kotth (010) 4507696 2i 
Electrons 1-900848 SE; Morotec (9)1626812 Oven**. 
Trade 2726077 USA: WAT Prodoctt I ' 


W&T Products Corp. 
P.O.Box 39559 
Ft.Laudsrdals, FL 33339 

Phona: 1-800-628-2086 
Fax : 1-305-491-5923 
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Phase Change Is Real 


T his spring, Panasonic Communica¬ 
tion & Systems Co. introduced the 
LF-7010, the first phase-change optical 
storage system available in the U.S. The 
LF-7010 is a multifunction drive, capa¬ 
ble of reading and writing Panasonic’s 
current WORM media as well as its own 
phase-change disks. 

The LF-7010 uses 5’A-inch media to 
store 1 gigabyte of information on a sin¬ 
gle phase-change media cartridge. The 
drive can also read and write (once) the 
514-inch medium that Panasonic’s LF- 
5010 WORM drive uses. This medium 
stores 940 megabytes on each cartridge. 
Panasonic plans to install the LF-7010 
into an automatic cartridge changer—a 
“jukebox”—that will hold up to 50 
phase-change and WORM disks for a 
maximum capacity of 50 gigabytes. 

Pluses and Minuses 

This phase-change system features a 
data transfer rate to and from the disk 
that can reach 10.3 MB per second. It 
uses the SCSI-2 interface, making it 
compatible with an ever-widening range 
of computer hardware. Panasonic rates 
it with a mean time between failures of 
20,000 hours and a bit-error rate of less 
than 10’ 12 . 

To achieve its impressive storage ca¬ 
pacity, the LF-7010 varies the amount 
of data that it stores on each track of the 
disk. Longer tracks on the outside of the 
disk contain more data than the shorter 
tracks on the inside. This provides more 
room for data on the disk, but the in¬ 
creased complexity of the disk organiza¬ 
tion slows down access to the data. With 
an average seek time of 90 millisec¬ 


onds, the LF-7010 is fast by WORM 
standards, but 50 percent slower than 
some magneto-optical (MO) drives and 
nearly 10 times slower than a high-per¬ 
formance hard disk drive. Obviously, 
the LF-7010 isn’t ready to become your 
primary mass storage device. 

Choosing the appropriate balance be¬ 
tween capacity and access speed is a de¬ 
cision every optical-drive manufacturer 
must make. Panasonic intends the LF- 
7010 for applications, such as docu¬ 
ment-image retrieval and archival stor¬ 
age, that put a premium on capacity as 
opposed to speed. Therefore, it made 
sense to go with a system that varies the 
amount of data per track to take advan¬ 
tage of the longer tracks on the outside 
of the disk. There is nothing to prevent 
Panasonic from coming out with a faster 
drive that stores a fixed amount of data 
per track, although such a system prob¬ 
ably wouldn’t be compatible with cur¬ 
rent WORM and phase-change media. 

Battle Joined 

Obviously, the LF-7010 can’t compete 
with magnetic media as a primary stor¬ 
age technology. However, MO develop¬ 
ers—even those who emphasize access 
speed over capacity—will have to take 
note of the LF-7010. Its one-pass write 
procedure may be enough to offset any 
advantage small-capacity MO drives 
enjoy in access speed. 

As a new technology, the LF-7010 is 
a fascinating and welcome develop¬ 
ment. In the marketplace, though, it 
won’t be judged on the sophistication of 
its innards but on the job it does for 
users. 


optical technology that finally overtakes 
magnetic storage. But don’t expect that 
to happen in this century. (By then, you 
may see electron beams used to write 
data instead of laser beams, resulting in a 
significant increase in the storage den¬ 
sity of the media.) 

Perhaps the most important aspect of 
phase-change technology is that it uses 
the same read method used in CD-ROM 
and WORM systems. This will make it 
possible to build multifunction optical 
drives that can read three of the four 
types of optical storage media—MO is 
the exception—and write to both WORM 
and phase-change disks. The benefits of 


such a drive would be enormous. 

By offering the high capacity and re¬ 
movability of optical media while elimi¬ 
nating the need to erase the media before 
writing, phase change holds a definite 
theoretical advantage over MO storage. It 
remains to be seen whether Matsushita 
and others can translate this advantage 
into superior products. However, the 
next few years will be a banner time for 
the consumers of optical storage devices 
as these contending technologies are 
pushed to their limits. ■ 


Bob Ryan is a BYTE technical editor . You 
can reach him on BIX as “b. ryan. ” 
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You Always Knew There Was Something Special about Your Thumb. 



^^ou have a lot of power in your thumb. So we designed you command the cursor with exhilarating speed and 
TrackMan“—the world's most popular stationary mouse— precision, even in the most confining workspace, ^^^nd 
to put that power to work. rackMan's brilliant you get all this for only $139, including Logitech's^* life- 


ergonomic design includes a lightweight, thumb- 
driven ball, three buttons at your fingertips and 
room to rest your hand. It is far more comfortable 
than any other stationary mouse. Because the 
thumb is far more agile and powerful than any 
finger, ^^ith TrockMan's adjustable resolution, 


W: 

IDGiTEGH 


time hardware warranty. TrackMan works with 
any application on an IBM* PC (or compatible). 

or more information call Logitech's Customer 
Sales Center:(800)231-7717ext.347. In California: 
(800) 552-8885; in Canada: (800) 283-7717; 
in Europe: + +41-21-869-9656. 
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Tools That Power The Desktop. 



®/TM: trademark* cjF registered owner! 
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Aren't you glad Windows 
and OS/2 aren't the only 
ways to multitask and 
window on the PC. 

It's all very well to look 
at ads with screen after 
screen of colorful graphics 
and new programs. But the 
brutal truth is that these 
environments require 
extensive, expensive hard¬ 
ware upgrades for 80% of PC 
users. Not to mention new or 
upgraded software. 

It all adds up to between 
50 and 70% of the cost of your 
PC—and that's for the hardware and 
software alone. To say nothing about a 
major investment in the time it will take to 
learn new ways of working. 

If all you want is enhanced productivi¬ 
ty from your PC, that's too high a price. 

DESQview does it all. 

For less. 

DESQview runs the programs you 
know and love in multiple windows, 
multitasks them and even lets you choose 
whether or not to use a mouse. And it does 
it all today. In fact, 

DESQview's been doing 
it for over four years 
now. 

People all over the 
world are using 
DESQview to manage 
customized work environments like those 
pictured here. They are using it to cut and 
paste data between programs running in 
multiple windows, running sorts and 
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OF THE 
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DESQview lets you run all these programs in multiple windows and multitask 
them—all without major modifications to the computer you own now. And without 
replacing or even upgrading your favorite programs. 


recalculations in the background, and 
they're operating in text and graphics 
modes in windows side-by-side. 

With no drama, no fireworks and no 
huge memory or disk space requirements. 

In fact, DESQview runs on i486, 

80386,80286 and even 8086 and 8088 
PCs. Its low memory overhead means 
you don't have to buy a faster 
computer to compensate for the 
demands of a complex, memory- 
hungry 'graphical' operating system. 

And because DESQview builds on and 
extends DOS, it's based on the most robust, 
stable operating system available for your 
computer 

Plus, you don't give up any flexibility 
in choosing programs. Not only does 
DESQview run virtually all DOS programs, 
it runs most Windows programs as well. 

No wonder major corporations all over 
the world have chosen to standardize on 
DESQview. 


New DESQview 2.3 
gets more out of DOS. 
Even in Windows. 

For a lot of users, whaF s 
exciting about Windows isn't 
Windows itself, but the groat 
new programs that use it. Now 
you can run those programs in 
DESQview 2.3, and keep on 
using the unique DOS multi¬ 
tasking windowing capabilities 
of DESQview. (On 386 machines, 
DESQview 386 2.3 runs Windows 
programs side-by-side with 386 
DOS-extended programs such 
as IBM Interleaf and AutoCAD 386.) 

And of course, new DESQview 2.3 
gives you all the other great strengths that 
made it the favorite of knowlegeabie PC 
users. Some of our recently added features: 


TEEB 


Rt-s Operating 
Environment 


Some af DESQview's recent awards. 

support for mouse menus within 
windows; flexibility for assigning and 
reassigning special keys within windows, 
support for 3270 and other terminal 
emulation, support for a wide range of 
hardware: CD-ROM, scanners, comm 
ports, etc. and help in handling trouble¬ 
some TSRs. DESQview keeps up with 
software and hardware developments. As 
new standards develop, you'll find us 
supporting them. 

As long as you're using DOS programs, 
you need DESQview, 
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The vast majority of programs run in DESQview—even Windows 3.0 programs! 
And some programs take special advantage ofDESQview to enhance their opera¬ 
tion. FNN NewsReal and products using Spreadsheet Solutions' @DV 'Hot Links', 
for example, use windowing f multitasking and interprogram communications , 


Quarterdeck's family 
of products is 
designed to enhance 
the way you work. 

At Quarterdeck Office 
Systems, our philosophy has 
always been to increase your 
productivity in logical, econom¬ 
ical steps—not to reinvent a 
system that's already working 
for you. 

Our best known product is 
DESQview, which now has over a 
million users. 

And hundreds of thousands of 
people use our QEMM, the expanded 
memory manager for users of 80386 PCs 
and IBM PS/2™ models 50 and 60 that 
makes it easy for your programs to break 
the 640K memory barrier. 

Our newest products. Quarterdeck 
Manifest and QRAM help you understand 


and optimize the critical first megabyte of 
your PC's memory. 

Manifest does for memory what PC 
Tools Deluxe does for disks. It guides you 
'under the hood' of your PC, showing how 
your memory is being used; even which 
parts of RAM are faster. You'll see where 


TSRs, utilities, drivers and 
buffers work, and find all 
the pockets of idle memory. 

QRAM is our memory 
optimizing utility. It lets you 
move drivers, TSRs and 
other utilities out of 'lower' 
memory and into idle 
memory locations 'up high' 
giving your programs as 
much as 130K more elbow 
room. And QRAM makes it 
easy to optimize your 
memory— even if you've 
never used anything beyond 
1-2-3 before. 

Quarterdeck products help you get the 
most from the software and hardware you 
own today. 

To find out more about our family of 
productivity enhancement products, write 
to Quarterdeck at the address below, or 
contact your local authorized dealer. 



U.S. 


Quarterdeck Office Systems, 150 Pico Boulevard 
Santa Monica, CA 90405 USA 
(213)392-9851 Fax:(213)399-3802 


International 

Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, 
Dun Laoghaire, Co. Dublin, Ireland Int+ (353)1-841444 
Fax: Int+ (353)1-844380 Technical Support: Int+ (353)1-844144 


DESQview System Requirements: IBM Personal Computer 
and 100% compatibles \ with 8086,0088,80286,80386, ox i486 
processors) with monochrome or color display; IBM Personal 
System 12 * Memory: 640K recommended; for DESQview 
itself 0-145K * Expanded Memory (Optional): expanded 
memory boards compatible with the Intel Aboveboard; 
enhanced expanded memory boards compatible with the 
AST RAMpage; EMS 4,0 expanded memory 


boards * Dtsk two diskette drives or one diskette drive and a 
hard disk * Graphics Card (Optional): Hercules, IBM Color/ 
Graphics (CGAJ. IBM Enhanced Graphics (EGA), IBM PS/2 
Advanced Graphics (VGA) * Mouse (Optional): Mouse 
Systems, Microsoft and compatibles * Modem for Auto¬ 
Dialer (Optional): Hayes or compatible * Operating System: 
FC-DOS 2M.Q; MS-DOS 1U.Q - Software: Most PC-DOS 
and MS-DOS application programs; programs specific to 
Microsoft Windows 1.03-3,0, GEM 11-3.0, IBM Top View LI 


• Media: DESQview is available on either 5-'/4" or V/f 
floppy diskette. 

Trademarks are property of their respective holders: IBM, 
OS/2, PS/2, TopView, Lotus, 1-2-3, Metro, Freelance, 
AutoCAD, Ventura Professional Publisher, PC Tools Deluxe, 
Intel, Above Board, AST, RAMpage, Hercules, Mouse 
Systems, Hayes, Microsoft Windows, Microsoft Word, GEM, 
FNN NewsReal, Spreadsheet Solutions. 
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One little ARCStation 
offers lots of angles 
on performance. 



The ARCStation SX is just 
6.8an (W x 37an (W) x 38 Jem (D) 
yet offers more performance angles 
than most big boxes ♦ 


ong an otherwise bland 
assortment of network nodes 
from which to choose, the 
A RCSta tion SX is uruque. I t r s 
the best mix of an inexpen¬ 
sive LAN workstation and a 
powerful personal computer. 

As a LAN workstation it s 
small, thus ideal for data 
entry and production inareas 
where desktop real estate is 
at a premium. 

Despite its size, it's fast. 
The ARCStation hasan 80386 
SX CPU running at 16MHz, 


0 wait state. So, it aids LAN 
performance. And, perhaps 
most importantly, it's inex¬ 
pensive. 

The ARCStation's greatest 
feature is... its great features. 
Users that require more than 
typical LAN nodes offer can 
have it in a platform consis¬ 
tent with the rest of the net¬ 
work. 

The ARCStation has en¬ 
hanced and standard I/O 
interfaces already in place. 
Any ARCStation SX can be 


decked out with up to 8ME5 
of RAM, an 80387-SX math 
coprocessor, 800X600 VGA, 
a mouse, and one parallel 
and two serial peripheral 
devices. Then, if you want, 
add two 3.5” half- height disk 
drives. A 16-bit IDE hard 
disk controller and a floppy 
disk controller are built-in. 

So if you're building a new 
LAN or maintaining an old 
one, you can standardize 
with one workstation plat¬ 
form throughout and still 


span the range of user needs. 
From the simple, diskless 
node to the all-out perform¬ 
ance workstation, ARCSta¬ 
tion SX offers lots of angles. 

Ask your ARC dealer about 
the ARCStation 5X20 and 
ARCStation 286 as well. 
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The Once and 
Future King 

Hard disk technology: Reports of its death 
have been greatly exaggerated 

Bob Ryan 



I n Greek mythology, 

Odysseus had to sail a 
fine line between Cha- 
rybdis and Scylla. To¬ 
day, the same can be said 
about hard disk technology, 
as it tries to maintain a viable 
position between solid-state 
and optical technologies. A 
safe course depends on the 
continued evolution of materi¬ 
als, recording methods, and 
storage subsystems. 

Solid-state storage has a 
speed advantage over hard 
disk drives, and optical disks 
are capable of storing more 
data. With the continued im¬ 
provement in speed, capacity, 
and price/performance ratio, 
hard disk drives can still re¬ 
main the preferred direct-ac¬ 
cess storage devices. The 
challenges, however, are for¬ 
midable. 

The Contenders 

The idea of using memory chips for di¬ 
rect-access storage is not a new one. 
Dedicating a portion of memory to a 
RAM disk is a well-known way to in¬ 
crease system performance for disk-in¬ 
tensive activities. In fact, some compa¬ 
nies in the early to mid-1980s were quite 
successful selling RAM disk expansion 
boards for IBM PCs and Apple Ils. 
These products were not meant to replace 


magnetic storage; you always had to copy 
the data they contained to a magnetic 
disk before you powered down your com¬ 
puter. 

Newer forms of semiconductor mass 
storage are intended to replace disk stor¬ 
age. As DRAM densities climb to the 4- 
megabit and 16-Mb levels and as the cost 
per bit drops, it becomes practical to con¬ 
struct mass storage units that are pri¬ 


marily semiconductor-based. 
Such solid-state storage units 
have been in use in the main¬ 
frame world for almost a de¬ 
cade, so don’t be surprised to 
see them migrate to network 
servers, workstations, and 
even desktop personal com¬ 
puters. While they do include 
a magnetic disk for backup in 
the event of power loss, solid- 
state disks are permanent 
storage devices. 

Another class of semicon¬ 
ductor devices that is being 
used for mass storage is the 
flash EPROM. While not as 
fast as DRAM, flash 
EPROMs hold their data 
when you power down (see 
“Store Data in a Flash” on 
page 311). They thus combine 
some of the speed of semicon¬ 
ductor devices with the per¬ 
manence of magnetic media. 

The Optical Path 

The biggest challenge to magnetic mass 
storage comes from optical technologies 
such as CD-ROM, WORM (write once, 
read many times), and erasable optical 
disks. Optical storage is slower than 
magnetic primarily because of the great¬ 
er mass of optical read/write heads, but it 
offers greater capacity. And because op¬ 
tical-media cartridges are removable, 
you can store far more data than the 
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Your Left Brain Needs Clipper. 


Organization is everything in business. The 
left side of your brain knows this. It wants order. 
Economy. Precision. All reasons your left brain 
appreciates Clipper 5.0, the premier application 
development system for PCs. 

An open architecture programming system, 

Clipper provides a flexible environment for devel¬ 
oping precisely the application you need, not a 
messy approximation. Its user-definable commands 
and functions let you configure the Clipper language 
for your exact requirements. Its compiler generates 
.EXE files for rapid execution and cost-free distrib¬ 
ution. Its new linker even lets you build and run 
applications larger than available memory! And its 
elegant network support yields high performance 
on even the largest systems. 

So, if you're charged with coaxing order out of chaos 
for your business, put Clipper in your programming 
arsenal today. It has exactly the programming power 
you need! 


Clipper, 5.0 

The Application Development Standard 

213 / 390-7923 

Ask For Department-A 


m Nantucket 
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capacity of the disk would indicate. Disk 
changers even alleviate the need to man¬ 
ually swap cartridges. 

With semiconductor memory possess¬ 
ing a speed advantage and optical storage 
having greater capacity, magnetic disk 
storage is being squeezed on both ends. 
But advances in all aspects of hard disk 
technology, from basic materials to disk 
subsystems, ensure that the newcomers 
will be shooting at a moving target. 

Magnetic Basics 

A hard disk drive stores data by magne¬ 
tizing areas on the surface of the disk. 
“On” and "off* bits are represented by 
areas magnetized in opposite directions. 
The read/write head is an electromagnet 
that writes a bit by magnetizing an area 
with the proper orientation. The head de¬ 
termines whether an area represents a 0 
or a 1 by the current induced in the head 
by the magnetized area. 

Hard disk drives store bits on concen¬ 
tric tracks on a disk that spins at 3600 
revolutions per minute. To increase the 
capacity of a hard disk, you have to in¬ 
crease the number of tracks per inch. To 
increase the performance of a drive, you 
need to increase the number of bits per 
track, which permits more bits to pass 
under the head per unit of time. Squeez¬ 
ing more tracks into the same area and 
more bits into a track requires both ad¬ 
vanced recording media and high-perfor¬ 
mance read/write heads. 


Until a few years ago, the recording sur¬ 
face of a hard disk was a plastic binder 
sprinkled with slivers of gamma ferric 
oxide (FeiQ* with a particular crystal¬ 
line structure). Given the monolithic fer¬ 
rite heads used at the time, this material 
gave very good performance. The prob¬ 
lem with ferric oxide is that it is not co¬ 
ercive enough to let you pack bits and 
tracks closely together. Coercivity is a 
measure of the field required to reverse 
the direction of magnetization of a bit on 
the magnetic medium. As you pack bits 
closer together, you need very high coer¬ 
civity materials to ensure that a bit won’t 
be demagnetized or have its magnetiza¬ 
tion reversed by neighboring bits. 

Coating the gamma ferric oxide splin¬ 
ters with cobalt doubles their coercivity, 
but even this isn’t good enough to ensure 
a recording density that can compare 
with optical densities. Today, most hard 
disks are coated with a continuous thin 
film that is sputtered or plated onto an 
aluminum disk. These films consist of 
pure magnetic material, resulting in a 
much higher coercivity and a reduction 
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in signal noise over ferric oxide coatings. 

The most popular materials for mag¬ 
netic thin films are cobalt-nickel alloys. 
Unlike ferric oxide, these films contain 
no nonmagnetic oxygen. Because the sig¬ 
nal a bit induces in the head is propor¬ 
tional to the media’s magnetization, pure 
magnetic media will produce better sig¬ 
nal-to-noise ratios than media containing 
nonmagnetic material . This is important 
when you’re packing so many bits to¬ 
gether in a small area. 

Another advantage to cobalt is that it is 
highly anisotropic: It responds much 
more strongly to magnetic fields oriented 
along a certain axis. Aligned properly, 
cobalt bits are thus highly susceptible to 
magnetization from the read/write head 
but relatively impervious to magnetiza¬ 
tion from nearby bits. This is one of the 
reasons for cobalt's high coercivity. 

One problem with thin films is that 
they are susceptible to corrosion. Today, 
however, hard carbon coatings protect 
the recording media from contaminants 
and from damage from the read/write 
head, which touches the surface of the 
disk during starting and stopping. 
Metallic thin films are the medium of 
choice for today's high-capacity disks 
and will remain so for the foreseeable fu¬ 
ture. In fact, it is no longer the medium 
that limits the capacity of magnetic stor¬ 
age. The Limiting factor is the read/write 
head. 

Closing the Gap 

As today's thin-film media let you pack 
more bits per unit area, the bits them¬ 
selves become smaller and, even with 
pure magnetic materials, produce small¬ 
er signals. To read a bit on this scale re¬ 
quires a head that has a very small gap 
between the poles of the electromagnet; 
otherwise, the fields from adjacent bits 
would interfere with the signal. It must 
also be sensitive enough to detect the 
weaker signals from the smaller bits. 
Even before thin films were used on 
recording media, they were the materials 
of choice for read/write heads. Their an¬ 
isotropic properties help ensure that the 
signal they read is from the target bit 
only. The ability of drive manufacturers 
to construct heads that fly as little as 100 
nanometers above the disk is also criti¬ 
cal, because a closer head also has a bet¬ 
ter chance to read the weaker signals 
from smaller, higher-density bits* 



While your left brain duly notes the benefits of 
Clipper programming, the right half is wild about how 
you get them! Imagine a programming environment 
with no limits! The language can be easily extended 
with your own routines and you can even integrate 
code from other languages, like C and Assembler. 
You're always free to configure Clipper to suit your 
own programming style. 

Hey, let’s say you want to read and write data in 
some format other than the .dbf structure Clipper 
already supports. It's no problem since Clipper 5.0 
sports a replaceable database driver, even allowing 
multiple drivers to be used concurrently in the same 
application! There’s no end to the possibilities you can 
pursue with Clipper! 

Clipper’s open architecture system will fire your 
imagination with unparalleled freedom. It’s spray 
paint for a developer’s mind. So, if you want your 
imagination to inspire your applications, indulge 
yourself with Clipper 5.0. It has everything you need 
and anything you’d want. 


Clipper 5.0 

The Application Development Standard 

213 / 390-7923 


Beyond Induction 

Despite the advantages of thin-film 
heads over the older ferrite heads, the 
limiting factor that keeps the bit density 
of magnetic disks below that of optical 
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Add a disk drive without hors¬ 
ing around inside your com¬ 
puter - just plug Back¬ 
pack into your parallel 
port! Connect your 
printer to the Backpack 
drive. No tools. No hassles. 
No interface cards. Back¬ 
pack works with IBM and 
compatibles including PCs, 
XTs,ATs, PS/2s, PS/1 s, and 


laptops. It's 
and 3.5" am 
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Video 






Truly affordable video imaging for 
JBM PC and Macintosh computers. 
ComputerEyes includes everything 
you need to capture 8- or 24-bit color 
jor 8-bit gray scab) images from any 
composite or S-Video source. 

Captured images can be used with 
all popular paint, animation, database, 
presentation , and publishing programs. 

Call today tor more information and 
tree demo disk. 


Digital Vision, Inc. 

270 Bridge? St. Dedham. MA 02026 

(617} 329-5400 

To order call (800) 346-0090 
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remains the medium of choice. And, p 
megabyte, DAT is cheaper than 8-rr 
tape storage. 

Making the Connection 

DAT drives, like the conventional ta] 
drives and hard disk drives, come in tv 
flavors: internal and external. The inte 
nal DAT systems are available in fuJ 
height and half-height models. On 
LAN, you can attach a DAT system to 
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in signal noise over feme oxide coatings. 

The most popular materials for mag¬ 
netic thin films are cobalt-nickel alloys. 
Unlike ferric oxide, these films contain 
no nonmagnetic oxygen. Because the sig¬ 
nal a bit induces in the head is propor¬ 
tional to the media's magnetization, pure 
magnetic media will produce better sig- 
nal-to-noise ratios than media containing 
nonmagnetic material. This is important 
when you’re packing so many bits to¬ 
gether in a small area. 

Another advantage to cobalt is that it is 
highly anisotropic: It responds much 
more strongly to magnetic fields oriented 
along a certain axis. Aligned properly, 
cobalt bits are thus highly susceptible to 
magnetization from the read/write head 
but relatively impervious to magnetiza¬ 
tion from nearby bits. This is one of the 
reasons for cobalt’s high coercivity. 

One problem with thin films is that 
they are susceptible to corrosion. Today, 
however, hard carbon coatings protect 
the recording media from contaminants 
and from damage from the read/write 
head, which touches the surface of the 
disk during starting and stopping. 

Metallic thin films are the medium of 
choice for today's high-capacity disks 
and will remain so for the foreseeable fu¬ 
ture. In fact , it is no longer the medium 
that limits the capacity of magnetic stor¬ 
age. The limiting factor is the read/write 
head. 

Closing the Gap 

As today's thin-fUm media let you pack 
more bits per unit area, the bits them¬ 
selves become smaller and, even with 
pure magnetic materials, produce small¬ 
er signals. To read a bit on this scale re¬ 
quires a head that has a very small gap 
between the poles of the electromagnet; 
otherwise, the fields from adjacent bits 
would interfere with the signal. It must 
also be sensitive enough to detect the 
weaker signals from the smaller bits. 

Even before thin films were used on 
recording media, they were the materials 
of choice for read/write heads. Their an¬ 
isotropic properties help ensure that the 
signal they read is from the target bit 
only. The ability of drive manufacturers 
to construct heads that fly as little as 100 
nanometers above the disk is also criti¬ 
cal, because a closer head also has a bet¬ 
ter chance to read the weaker signals 
from smaller, higher-density bits. 

Beyond Induction 

Despite the advantages of thin-film 
heads over the older ferrite heads, the 
limiting factor that keeps the bit density 
of magnetic disks below that of optical 



While your left brain duly notes the benefits of 
Clipper programming, the right half is wild about how 
you get them! Imagine a programming environment 
with no limits! The language can be easily extended 
with your own routines and you can even integrate 
code from other languages, like C and Assembler. 
You're always free to configure Clipper to suit your 
own programming style. 

Hey, let’s say you want to read and write data in 
some format other than the .dbf structure Clipper 
already supports. It's no problem since Clipper 5.0 
sports a replaceable database driver, even allowing 
multiple drivers to be used concurrently in the same 
application! There's no end to the possibilities you can 
pursue with Clipper! 

Clipper’s open architecture system will fire your 
imagination with unparalleled freedom. It's spray 
paint for a developer’s mind. So, if you want your 
imagination to inspire your applications, indulge 
yourself with Clipper 5.0. it has everything you need 
and anything you’d want. 


Clipper ; 5.0 

The Application Development Standard 

213 / 390-7923 

Ask For Department-A 
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Side by Side 

Bill Passavanti 


disks is the difficulty in reading closely 
packed magnetic bits. Heads that read by 
induction have a harder time reading 
smaller bits, because the intensity of the 
signals induced by such bits drops linear¬ 
ly with the size of the bits. 

Last year, the IBM Magnetic Record¬ 
ing Institute (San Jose, CA) demon¬ 
strated a noninductive magnetic head ca¬ 
pable of reading bit densities as great as 
1.8 million bits per square millimeter. 
This is almost triple the data density of 
most popular magneto-optical drives. 

The demonstration drive used a mag¬ 
neto-resistive head to read the tightly 
packed bits. This head uses a th in-film 
element containing a single magnetic 
domain strung between two electrical 
leads. The resistance of the element 
changes as the angle of its magnetization 
does. The angle, in turn, changes as the 
element passes over the different bits in 
the recording layer. Because different 
polarities in the bits produce different 
angles of magnetization, which in mm 
produce different resistances across the 
element, the head reads the data by moni¬ 
toring a current passed through the ele¬ 
ment. 

Although no production drive uses 
magneto-resistive read heads, this dem¬ 
onstration proves that magnetic media 
have a lot of life left. The density advan¬ 
tages of optical drives may not be as great 
in upcoming years. 

Other technologies that may affect the 
density of magnetic media in the years to 
come include the metal-in-gap heads, 
first popularized in Sony 8-mm video¬ 
tape decks, and perpendicular record¬ 
ing, which produces vertically oriented 
magnetic domains on the media. See the 
text box “Side by Side” for more on per¬ 
pendicular recording. 

System Advances 

While advances in basic technology con¬ 
tinue to contribute to the speed and ca¬ 
pacity of hard disk drives, advances in 
other areas of hard disk systems also con¬ 
tribute to the vitality of the media. 

Perhaps the most common way to 
speed up hard disk access is to couple a 
hard disk drive with a cache of fast semi¬ 
conductor memory. Recently, control¬ 
lers with caches of 1 MB, 2 MB, and 
even 4 MB have become common on 
workstations and high-end personal 
computers. These controllers combine 
many advantages of semiconductor mem¬ 
ory with the safety and permanence of 
hard disk storage. 

Beyond simple caching, many compa¬ 
nies are producing hard disk systems for 
personal computers that rival those In 


R ecent technology advances have 
brought about a new generation of 
higher-capacity floppy disk drives. 
Among these, perpendicular recording, 
a technology developed by Toshiba, 
uses a new material—barium ferrite— 
on the recording media. Unlike conven¬ 
tional oxide media in which particles 
are magnetized horizontally, or parallel 
to the recording surface of the disk, bar¬ 
ium ferrite particles are magnetized 
vertically, or perpendicular to the re¬ 
cording surface (see figure A). 

With the particles in the recording 
media arranged more closely together, 
you can store more bits in the same lin¬ 
ear space, thus increasing data capacity. 
Data particles take less room when you 
line them up side by side instead of end 
to end. Bit density increases from the 
17,434 bits per inch you get on a con¬ 
ventional 2-megabyte floppy disk to 
34,768 bpi, resulting in a 4-MB storage 
capacity and a fast 1-megabit-per-sec- 
ond data transfer rate. 

In addition to increasing data storage 
capacity, perpendicular recording also 
improves data integrity. Since the parti¬ 
cles are magnetized vertically, there is a 
sharp magnetic transition between the 
particles. Even high densities maintain 
this transition to clearly define each 
data bit. This orientation minimizes 
peak shift and reduces coercivity (see 
figure B). With conventional floppy 
disk recording, increasing the bit den¬ 
sity crowds the particles, thereby reduc¬ 
ing the magnetic-transition space, blur¬ 
ring bit transitions, and increasing peak 
shift. 

The barium ferrite that is used in per¬ 
pendicular recording also improves data 
integrity. Since barium ferrite particles 
are flat platelets, they provide a relative¬ 
ly flat data surface. Consequently, a 
strong, continuous read signal is in¬ 
duced in the read/write head when you 
read the data (see figure C). Converse¬ 
ly, conventional floppy disks exhibit a 
read signal that fluctuates between 
strong and weak because of the magne¬ 
tization and shape characteristics of the 
media particles. 

To accommodate perpendicular re¬ 
cording, the drive is engineered using 
some conventional drive components 


combined with new and modified ele¬ 
ments. Changes to the perpendicular- 
recording drive include a narrower gap 
on an otherwise conventional ferrite- 
ring read/write head; modified read/ 
write electronics to accommodate the 
higher data rate; and a full-track-width 
erase head that provides the full, deep 
erasure required in a perpendicular¬ 
recording system. 

While offering both performance and 
storage capacity improvements over 
conventional floppy disk technology, 
perpendicular recording promises to 
continue the tradition of cost-effective 
storage that has made present-day flop¬ 
py disk drive technology so popular. 
The use of conventional and readily 
available drive components, combined 
with the ability to manufacture the bari¬ 
um ferrite media in high quantities with 
the use of existing coating facilities, has 
kept the cost of perpendicular recording 
low compared to other new floppy disk 
technologies. 

Another element that makes perpen¬ 
dicular recording cost-effective is 
downward compatibility. Perpendicu¬ 
lar-recording floppy disk drives will 
allow you to read and write data using 
disks formatted by conventional 1-MB 
and 2-MB drives. Therefore, you can 
upgrade your system without rendering 
your existing floppy disks obsolete; 
Your data remains accessible while you 
gain in performance and storage ca¬ 
pacity. 

Future changes in servo technology 
that will allow for more precise posi¬ 
tioning of the read/write head will bring 
about capacity increases in perpendicu¬ 
lar-recording systems of up to 32 MB in 
the next couple of years. Ultimately, 
barium ferrite technology will store as 
much as 64 MB of data on a single flop¬ 
py disk, providing higher storage capac¬ 
ity along with the cost-effective, vol¬ 
ume-manufacturing characteristics that 
are required of floppy disk drives. 


Bill Passavanti is vice president of mar¬ 
keting for floppy disk drives with the 
Disk Products Division of Toshiba 
America Information Systems (Irvine, 
CA). He can be reached on BIX do 
" editors ." 
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STATE OF THE ART 
THE ONCE AND FUTURE KING 


Figure A: In the barium ferrite 
medium (left), particles are 
magnetized vertically—perpendicula r 
to the recording surface. In the 
conventional oxide medium (right) , 
particles are magnetized 
horizontally ; which takes more room ♦ 
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COMPARISON OF RECORDING METHODS 


Magnetic 
layer —* 



Perpendicular recording 


Figure B: Since the barium ferrite 
particles (top) are magnetized 
vertically, there is a sharp magnetic 
transition between the particles, even 
at high densities . This is in contrast 
to the conventional oxide particles 
(bottom). 


Figure C: Barium ferrite particles 
are flat platelets and provide a 
relatively flat data surface and a 
strong, continuous read signal (left). 
However, the media particles of 
conventional floppy disks exhibit 
different magnetization and shape 
characteristics and a fluctuating 
read signal (right). 
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STATE OF THE ART 
THE ONCE AND FUTURE KING 


STORAGE HIERARCHY 


Memory 
caches 
and main 
memory 


Disk caches and 
solid-state disks 



Figure 1; The relationship between access speed and capacity: The fastest 
technologies have the smallest capacity: the slowest technologies have the largest 
capacity . The pyramid makes a rough correlation between the height of each block 
and the percentage of each type of storage present in a typical system. 


mainframe systems for complexity and 
storage. Earlier this year, Zenith intro¬ 
duced a new hand disk drive controller 
with its Z-386/33E. This controller is de¬ 
signed to minimize the amount of time 
spent waiting for a read/write head to 
seek the proper track and sector. 

The Zenith controller can detect the 
current location of a read/write head and 
determine the distance between the head 
and the data it has to access. In a single- 
drive system* this isn’t very helpful* but 
in a multiple-drive system, the controller 
can determine which head is closest to its 
destination. The controller can then initi¬ 
ate data transfer from that head first. 

The Zenith controller is designed to 
increase the performance of multidrive 
systems. Another advanced controller, 
the Intelligent Disk Array found in the 
Compaq Systempro* is designed with 
fault tolerance in mind. The Systempro 
supports up to four pairs of hard disk 
drives. Each drive has its own control 
cable* and each pair shares a data cable. 
The controller is thus able to read data 


from all four disk pairs at once. The IDA 
maximizes the benefits of this arrange¬ 
ment by using sector striping. 

In sector striping* sequential data sec¬ 
tors are not arranged contiguously on a 
disk. Instead, the sectors are spread 
across the eight disks in the system. This 
is a big plus because the system can read 
multiple disks at one time. Thus, it can 
read different parts of a file from differ¬ 
ent disks at the same time. 

Of course, sector striping can be a 
curse if one of the drives on the system 
goes down. Suddenly, every file on your 
system is missing some sectors. The IDA 
provides two solutions: mirroring and 
data guarding. 

With mirroring, the system keeps a 
mirror image of each disk on a second 
disk. When one drive goes down* the 
backup kicks in. This is effective, but it 
eats up half of your storage capacity. 

Data guarding is more complex but 
takes up less space. It takes 25 percent of 
your disk space to store a combined 
image of the disks in the system. Every 


time you write a byte to a disk, the corre¬ 
sponding byte on the other disks is read. 
The system combines the bytes with an 
exclusive-OR and writes them to a spe¬ 
cial area. If a drive fails, you simply read 
the bytes from the other disks and per¬ 
form an XOR on them to recover the 
missing data. The IDA can perform this 
data recovery in the background. 

The Storage Hierarchy 
Advances in recording materials, heads, 
and controller subsystems will ensure 
that magnetic-disk storage keeps up with 
its solid-state and optical cousins. How¬ 
ever, these alternative technologies will 
find a place on an increasing number of 
desktops, not as replacements for mag¬ 
netic disk storage, but as adjuncts. 

The different types of direct-access 
computer storage, from main memory to 
WORM drives, fall into a pyramidal hi¬ 
erarchy (see figure I). At the top are 
memory caches and main memory. As 
you go down the pyramid, you encounter 
storage technologies that offer increased 
capacities but slower access times. 

Until recently, hard disk technology 
was unchallenged in the field of perma¬ 
nent direct-access storage. For most peo¬ 
ple, it continues to be their only form 
of permanent storage (other than floppy 
disks). However, as personal computer 
systems increase in size and complexity, 
optical and solid-state storage will see 
their share of the pyramid increase. 
Rather than being the only show in town* 
magnetic media will share storage duties 
with other technologies better suited to 
certain applications. 

One of those applications is archival 
storage. Hard disk drives are simply too 
expensive to waste on archival storage. 
Why should you pay for sub-10-mi 11 isec- 
ond access to data you retrieve once a 
month, if that often? Archival storage de¬ 
mands capacity, not speed, so it is an 
ideal domain for erasable optical disks, 
WORM disks* and magnetic tape. 

The Main Squeeze 

The future of magnetic media is not in 
doubt; it will remain your most impor¬ 
tant form of permanent storage. But you 
will increasingly see it augmented by 
other forms of storage (e.g.* solid-state 
for very fast storage, and optical for 
high-capacity archival storage). 

Magnetic media will be squeezed on 
both ends by these alternate technol¬ 
ogies, but it’s doubtful that it will ever be 
squeezed out of the storage pyramid. ■ 


Bob Ryan is a BYTE technical editor. You 
can reach him on BIX as <l b. ryan. ” 
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TRANSIENT ANALYSIS 


THE NEW MICRO-CAP IIC 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 


It wasn’t easy. But we did it. Made the 
long-time best-selling IBM* PC-based 
interactive CAE tool even better. 

Take modeling power. We’ve significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Boon BJT 
and Level 3 MOS, you’re now' ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 
Because the program’s now in “C” and 
assembly language. That also means more 
capacity—for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
-and a schematic editor. Rapid, right-from- 
schematics analysis—AC, DC, fourier and 
transient—via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 



Schematic editor 



models and parameterized macros. And 
stepped component values that stream¬ 
line multiple-plot generation. 

And don’t forget MICRO-CAP ffl’s 
extended routine list—from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today. And see how easily you can 
get ideas up and flying. 


1021S. wolfe Road 
Sunnwate, CA 94086 
(408)738-4387 
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TOLL FREE 


I.S.C. Power Systems 1-800-955-4858 

* orders only 


LV1 PACKARD «g SAMSUNG gg 



HEWLETT PACKARD 


LaserJet III.PRICE MATCH1 

LaserJet IIP.PRICE MATCH I 

LaserJetIID .... ..(CALL 

Desk Jet/Desk Jet Plus .(C ALL 

Laser JetTonens.$ 79. 

250 Sheet PaperLetter Tray.,.$ 59. 

KENSINGTON 

100% HP Compatible Memory Boards 

1 MG Upgrade .. . ...* . CALL 

2 MG Upgrade. CALL 

4 MG Upgrade. CALL 

PANASONIC 

KXP1180192 cps, SO cd. 9-pin.$164. 

KXP 1124 192 cps, 24-pm.$ 275, 

KXP 1624192 cps, 132 col. 24-ptn .. , (CALL 

KXP 1695 330 ops, 132 col>pfn.SCALE 

KXP 4420 User, 8 page per minute . . SC ALL 

EPSON 

LX810 180/30, 9-pin . $175. 

FX850 330/88,9-pin.$ 325. 

LQ85O33O/B0, 24-pin .$515. 

LG950 264/08,24-pin . .(CALL 

10510 IBQtfO, 24-pin ..$ 314. 

FX1050 264/54, 9-pin .$ 429. 

LQ1050 330/66, Spin.$ 699. 

IQ2550 400/108.24-pin.(CALL 

LAPTOPS 


TOSHIBA 

Toshiba Tl OCX) , , . + ... $ 575. 

T100QSE.(CALL 

T1000XE . SCALE 

T1200XE . .SCALI 

T 1600 28620MB . $2350, 

T 1600 286 40MB ... . ,$2650. 

T3100E 286 40MB . . $2550. 

T3100SX40MB . ,$3550. 

T32GOSX40MB . .. $3700. 

T5100 306 100MB.$4250, 

T5200 386 40M8.$4500. 

T520G 386 100MB . .. $4900, 

COMPAQ 

Deskpro 286E 20mb/40MB . $ 2060/2350. 

Deskpro 306S . ,$CALL 

Deskpro 386/2GE 40MB . $4225. 

Deskpro3860)E 110MB .,$4750, 

Oeskpro386£5E84MB . . .$5450. 

Deskpro 386/25E11 QMS . .$6150. 

Deskpro 386/25E 300MB . . $8450. 

Deskpro 306/33 84MB. . . ,$7200. 

MODEL 48G/25N 

120MB/320MB/550MB . . , SCALE 

Portable 111 20MB/40MB.$ 3350/3950. 

Portable 386 40MB/100MB .$ 4750/5550. 


SAMSUNG 


1257 Amber (12" 720x350) .$ 74 

1464 RGB (14" 640x200) ..,$205. 

1453 EGA (14" 690x350) .$319. 

VGA (14* 720x580) . ..$ 349. 

NEC 

Multisync 2A14 B (800x600) VGA.$ 460, 

Multisync GS 14* Mono .(CALL 

Multisync 3D 14' (1024x768) EGA/VGA .$ 580, 

Multisync 4016* (1024x768) ,28DP.SCALE 

Multisync 5020" (1280x1024) .31 DP ....... . SCALE 

PACKARD BELL/PGS/SONY 

Mono 1 T AmbeF 720x350 .$ 74 

PGS Uitrosync 14* VGA . ..SCALE 

Sony 1302/1304 . SCALE 

VIDEO CARDS 


PARADISE 

VGA 1024x768 with 512K _... SCALE 

PC BRAND 

Mono Graphics w/Printer Port . $ 34. 

Color Graphics w/Printer Port .$ 34. 

EGA (640x480) Autoswilch % 05, 

VGA 16 Bit . .. $149. 


SEAGATE 

20M8 65MS ST225 w/XT Controller . 

.$ 229. 

20MB 35MS ST1 25 w/XT Controller . 

. . $ 299. 

30MB 65MS ST238 w/XT Controller ... 
30MB 35MSST138 wXT Controller . 

. . * 238. 
.$ 345. 

40MB 28MS ST251-1 . 

80MB 28MS ST4096 Full hleiaht . 

. .$ 339, 
£ 535. 

HARD DRIVE CARDS 

XT MFM (2Qmg Controller) .. 

.$ 55. 

XT RLL 27x(30mg Controller) ......... 

AT MFM 2:1 Controller. 

. .$ 59, 
. , $ 79. 

AT MFM 11 Controller.. 

. .$ 105, 

AT RU 1:1 Controller . 

. .$ 110. 

FLOPPY DISK DRIVES 


TOSHIBA 


360K5.25‘HH Black .. , 

. , t 59. 

720K3.5" HH w®,25’ Mount . .. 

. . $ 64. 

1.2MB5.25‘HHQrey . . 

$ 69. 

1,44MB 3.5- HH Grey w/5.25" Mount . 

S 75. 

TEAC 


360K 5,25' HH Black . .. 

. . $ 59. 

720K 3.5" HH w/5,25" Mount . 

, . t 64. 

12MB 5.25* HH Grey. 

$ 69. 

1.44MB 3.5'HH Grey wiS.25 1 Mount ... 

$ 75, 


FUJITSU 


HARDWARE 


AT 12 MHZ (exp, 4 meg 0 wait). 

XT 10 MHZ Turbo (exp. 0 wait) . 

Power Supply 200 Walt. 

Power Supply 150 Walt . 

XTCase (w/hardware) .......... 

Baby AT Case (w/hardware). 

AT Case (Full Size) . 

Keyboard 04 Key (tactile touch). 

Keyboard 101 key (tactile touch) 

Multi l/GCard .. 

Floppy Controller Card . .. 

FHtfc (1.44/1.2/720K/360K)__ . . 

AT li/O , . .. 

Serial Card. 

Parallel Card... 

Game Card. 

LAPTOPS - continued 

ZENITH LAPTOPS 

Minrsport 2MB RAM NOTE BOOK ... 

Superaport 184 .. 

Supersport 184-2 ... . 

Supersport 206 20MB . ...... 

Supersport 266 40MB .. 

386SX 40MB.. . ....... 


NEC LAPTOPS 

Prospeed 286 20MB .. 

Prospeed 286 40MB... 

Prospeed 386SX. 

Prospeed 386 40MB. 


,$ 165. 
.$ 69. 
,$ 49. 
,$ 39. 
,$ 34. 
$ 52, 
,$ 59. 
.$ 40. 
.$ 54. 
$ 34. 
.$ 21 . 
.$ 45. 
.$ 32. 
.$ 20 . 
.$ 20 . 
,$ 20 . 


(CALL 
.$1150. 
.$1650. 
, $2450. 
. $2650, 
. $3850. 


$1650 
$2425. 
. $2650. 
. $3550. 


360K5.25.. 

1 2, 5,25 . 

SONY 

720K3.5. 

144 , 3,5 .. 

MODEMS 


Mastercom - 120GB (intom; 
Mastercom - 240GB (lht$ 
US Robotics, Courier H3T i 


mad) * . 
maft ■ ■ 
TO60OB 


.$ 59. 
$ 69. 


.$ 64. 

.$ 75. 



SOFTWARE 


SCALE 

SCALE 

(CALL 


WordPerfect 5.1 . 
Lotus 12-3 22/3.0 
Microsoft ALL . , 

MOUSE 


Genius Mouse, GM6X 
Genius Mouse F3G1 
Logitech Mouse C9 


ALL COPROCESSORS 


$$CALL 



































































































































Day After Day More Corporations, Businesses and People just like you... 
Choose I.S.C. for Outstanding Service, Quality & Pricing! 



HARD DRIVE OPTIONS MONITOR OPTIONS 


90 DAY MONEY BACK GUARANTEE - 3 YEARS PARTS & LABOR 


386 Power 


386 Power System 


QUICK SHIPMENTS TO US/OVERSEAS 
Q.O.D. AVAILABLE 
HOURS: MON - FRI 8AM to 5PM 
QUSTOMER/TECH SUPPORT: 9:30AM to 4:30PM 

’rices subject to change without notice 


V/SA 


Orders: 800-955-4858 Customer Service: 800-933-5161 
Overseas Sales and Support: 213-379-4866 
Technical Support: 213-379-9209 - FAX: 213-318-0555 

2629 Manhattan Avenue #235 - Hermosa Beach, CA 90254 


•6/12 MHz Motherboard 

• 80286 CPU 
•Norton Si Rating 15.3 

• 0 Wait State 

• 1.2MB High Capacity Floppy 

• 1 Meg RAM Expandable to 4 MB 

• Serial Port^arallel Port 

• 12MB Floppy Controller 

• 8 Expansion Slots 
*6-16 Bit, 2-8 Bit Slots 

• 200 Watt Power Supply 

• AT Style Keyboard 

• Mono Card/Parallcl Port 

• Monochrome Amber Monitor 

$ 675 . 

XT Power System 

4.77/10 MHz Motherboard 

8088-10 CPU 
(1) 360K Floppy Drive 
640/K RAM/Floppy Controller 
8 Expansion Slots 
150 Watt P.S./AT Style Keyboard 
Serial/Parallel/Clock & Game Port 
Mono Card/Parallel Port 
Monochrome Amber Monitor 

$ 459 . 


•25 MHz Motherboard 

•80486 CPU 
•AMI Bios 

• 4 Meg RAM 

• 1.2MB/1.44 High Capacity Drives 

• 2 Serial Ports 

• 1 Parallel Port 

• 80487 Co-processor Socket 

• Floppy/Hard Drive Controller 

• 8 Expansion Slots 
•2-32 Bit 5-16 Bit, 1-8 Bit 

• RAM Upgradable to 16 Meg 

• 230 Watt Power Supply 

• 101 Key Enhanced Keyboard 

• Reset Button / Keyboard Lock 

• LED Power & Turbo Indicators 

• Clock/Calendar w/ Battery Backup 

• AC Power Pad 

$ 3 , 900 . 

All System Pints am l>e 
piiix'linsed separately. 

We also entry 
HP. Epson. Panasonic, 
Samsung. NEC, Software 
and MORE... 


20MB Seagate Hard Drive .... $175. 
30MB Seagate Hard Drive .... $185. 
40MB Seagate Hard Drive .... $339. 
80MB Seagate Hard Drive .... $525. 


Monochrome Amber Monitor 


Mono Card/Parallel Port . . 

. $108. 

EGA Monitor 


EGA Card. 

. $419. 

VGA Monitor 


VGA+16Card +512K ...... 

$436. 


•16 MHz Motherboard 

• 80386SX CPU 

• 1 Meg RAM (80 nsec.) Installed 

• 1.2MB or 1.44MB Floppy Drive 

• 2 Serial Ports 

• 1 Parallel Port 

• 80387SX Co-processor Socket 

• Floppy Drive Controller 

• Hard Drive Controller 

• 8 Expansion Slots 
•5-16 Bit, 3-8 Bit 

• RAM Upgradable to 8 Meg 

• 200 Watt Power Supply 

• 101 Key Enhanced Keyboard 

• Clock/Calendar w/ Battery Backup 

• Mono Card/Parallel Port 

• Monochrome Amber Monitor 

• AC Power Pad 

$ 849 . 


•33 MHz Motherboard 

•64K Cache Memory 
•80386 CPU 

• AMI Bios 

• 1 Meg RAM (80 nsec) Installed 

• 1.2MB/1.44 High Capacity Drives 

• 2 Serial Ports /1 Parallel Port 

• 80387 Co-processor Socket 

• Floppy/Hard Drive Controller 

• 8 Expansion Slots 
•2-32 Bit, 5-16 Bit. 1-8 Bit 

• RAM Upgradable to 8 Meg 

• 230 Watt Power Supply 

• 101 Key Enhanced Keyboard 

• Clock/Calendar w I Battery Backup 

• Mono Card/Parailel Port 

• Monochrome Amber Monitor 

• AC Power Pad 


$ 1 , 749 . 


•20/25 MHz Motherboard 

•80386 CPU 

• AMI Bios 

• 1 Meg RAM/Upgrade to 8 Meg 

• 1.2MB/1.44 High Capacity Drives 

• 2 Serial Ports/1 Parallel Port 

• 80387 Co-processor Socket 

• Floppy^ard Drive Controller 

• 8 Expansion Slots 

• 2-32 Bit 5-16 Bit, 1 -8 Bit 

• 230 Watt Power Supply 

• 101 Key Enhanced Keyboard 

• Clock/Calendar w I Battery Backup 

• Mono Card/Parallel Port 

• Monochrome Amber Monitor 

• AC Power Pad 


$ 1 , 275 . 20MHz 
$ 1 , 375 . 25MHz 


286 Power System 


386SX Power System 


486 Power System 
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The joy of C-scape 


T he C-scape™ Interface 

Management System is a flexible 
library of C functions for data entry 
and validation, menus, text editing, 
context-sensitive help, and windowing* 
C-scape’s powerful Look & Feel™ 
Screen Designer lets you create Dill- 
featured screens and automatically 
generates complete C source code. 

e-scape includes easily modifiable high- 
level functions as well as primitives to 
construct, new functions, its object- 
oriented design helps you build more 
functional, more flexible, more portable, 
and more unique applications—and 
you'll have more fun doing it. 

The industry standout. Many 

thousands of software developers world¬ 
wide have turned to the pleasure of 

Cscape, The press agrees; 
“G-scape is by far the best, 

; ** * A joy to use," wrote 

IEEE Computer. Major 
companies have selected C-scape as a 
standard for software development* 

C-scape’s open architecture lets you use 
it with data base, graphics, or other C 
and C ++ libraries, C-scape runs in text or 
graphics mode, so you can display text 
and graphics simultaneously. To port 
from DOS or OS/2 to UNIX, AIX, QNX, or 
VMS, just recompile. C-scape also 


Elegant graphics and text 

Graphics. Run in color in text or graphics mode. 
Read images from PCX Hies. 

Object-oriented architecture. Add custom 
features and create reusable code modules, C* + 
compatible. 

Mouse support* Fully-integrated mouse support for 
menu selections, data entry fields, and to move and 
resize windows* 

Portability. Hardware independent code* Supports 
DOS, OS/2, UNIX, AJX, VMS, others* Aiilodeteets 
Hercules, CGA, EGA, VGA. Supports Phar Lap and 
Rational DOS extenders. 

Text editing. Text editors with word wrap, block 
commands, and search and replace. 

Field flexibility. Masked, protected, marked, 
required, no-echo, and named Helds with complete 
data validation. Time, date, money, pop-up list, and 
many more higher level functions; create your own, 

Windows. Pop-up, tiled, bordered and exploding 
windows; sise and numbers limited only by RAM, 

Menus* Pop-up, pulldown, 123-siyle, or slug menus; 
create your own. 

Context-sensitive help, link help messages to 
individual screens or fields. Cross reference messages 
to create hypertext-like help* 

Code generation* Build any type of screen or form 
with die Look & Feel™ Screen Designer, test it, then 
automatically convert it to C code. 

Screen flexibility. Coll screens from Hies at run 
time or link them in* Automatic vertical/horizontal 
scrolling. 

International support* Offices in Berlin, Germany, 
with an international network of technical companies 
providing local training, support and consulting. 


supports Phar Lap and Rational DOS 
extenders. 

Trial with a smile, e scape is 

powerful, flexible, portable, and easy to 
try. Test C-scape for 30 days. It offers a 
thorough manual and function reference, 
sample programs with source code, and 
an optional screen designer and source 
code generator. Oakland 
provides access to a 24- 
hour BBS, telephone servi- 
* ces, and an international 
network of companies providing in¬ 
country support. No royalties, runtime 
licenses, runtime modules. After you 
register, you gel. complete library source 
code at no extra cost. 

Call 800-233-3733 (617-491 -7311 in 
Massachusetts, 206-746-8767 in Washing¬ 
ton; see below for International). After 
the joy of C-scape, programming will 
never be the same, 

DOS, OS/2 (Borland and Microsoft 
support); with Look & Feel, $499; library 
only, $399; UNIX, etc, start at $999; 
prices include library' source. Training 
in Cam bridge and Seattle each month. 
Mastercard and Visa accepted. 



Oakland Group. Inc. 875 Massachusetts Ave., Cambridge, MA 02130 LIKA. FAX: 617-80^444(3. Oakland Group* GmbH. Alt Moabit 81B, D-1000 Berlin 21, F.R.G. 

(030) 391 5045, FAX: (030) 393 4398, Oakland International Technical Network (training, support, consulting): Australia Noble Systems (02) 564 1200; Benelux TM 
Data (02159) 46814; Denmark Raven holm (042) 887249; Austria-Germnny-Switzerland ESM 07127/5244; Norway Ravenholm (02) 448855; Sweden Lansoft (013) 111588; 
LI.K. Systemstar (0992) 500919, Photo by Jessica A. BoyatL; Kai\ji by Kayi Asu. Picture shows a C-scape program combining dam entry with video images loaded from PCX 
files. Oscape and Look & Feel are trademarks of Oakland Group, lire.; other trademarks belong to their respective companies. Copyright © 19&Q, by Oakland Group, Inc. 
Features, prices, and terms subject to change. „ 
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STATE OF THE ART 
MAGNETIC VS. OPTICAL 


Store Data 
in a Flash 

Flash-memory ICs offer new options 
for personal computer storage 

Walter Lahti and Dean McCarron 



N ormally, you’d 
think of a flash 
flood as a natural 
disaster, some¬ 
thing that could pick you up 
and carry you away. But the 
flood of flash memory that is 
about to reach the personal 
computer world will be a pos¬ 
itive event. It will carry the 
power to expand the reaches 
of personal computing. 

Flash memory is a nonvola¬ 
tile memory IC. Born of the 
blending of EPROM and 
EEPROM, the flash IC is 
functionally and technologi¬ 
cally the offspring of these 
parents (see the text box “Do 
You Remember?” on page 
312). It is reportedly named 
for the speed with which it 
can be reprogrammed. 

While flash and EPROM 
memory cells usually contain 
a single transistor, a DRAM 
cell typically contains a tran¬ 
sistor and a capacitor, an EEPROM cell 
two transistors, and a static RAM 
(SRAM) cell four or six transistors. Ob¬ 
viously, the more cells, the more real es¬ 
tate (silicon) a memory requires. And 
real estate is always expensive. 

Advantages of Flash 

Flash’s two significant attributes, non¬ 
volatility and DR AM-like speed, are 


ideal for solid-state “disk” drives. Flash- 
based disks are very fast compared to 
most available disk drives (see figure 1). 
In 120 nanoseconds, you can access data 
stored in flash memory, while it takes 15 
to 30 milliseconds to access data stored 
on today’s typical hard disk. In some im¬ 
plementations, such as in portable com¬ 
puters, the speed advantage of flash over 
disk drives is even greater. 


Today, a personal com¬ 
puter’s hard disk drive is one 
of its most power-hungry 
components. When you use a 
desktop machine, you may 
not notice this power con¬ 
sumption. But the power a 
battery-operated portable can 
supply is limited—and hard 
disk drives use up that power 
quickly. Most portables today 
require fairly sophisticated 
power management facilities 
to extend the amount of time 
the machine can be used. 

A portable’s power man¬ 
agement facility often turns 
off the hard disk drive if it 
isn’t being used. While this is 
great for extending a porta¬ 
ble’s limited battery life, it is 
terrible for performance. 
When the power comes back 
on, the disk drive’s motor can 
take several seconds to bring 
it up to speed before disk I/O 
can begin. A flash-based disk 
needs no warm-up. When you turn on the 
power, the data is immediately available. 
With no waiting, you experience no loss 
in performance. 

In addition to achieving power savings 
from an “instant-on” flash disk, you also 
realize savings from not having to oper¬ 
ate power-hungry motors and servos. A 
1-megabyte flash disk requires a maxi¬ 
mum of only 1.2 watts while operating. 


ILLUSTRATION: JOE GAST © 1990 
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STATE OF THE ART 


STORE DATA IN A FLASH 


Do You Remember? 


T here are two kinds of memory: vol¬ 
atile and nonvolatile. Memory such 
as DRAM is called volatile if it forgets 
what it had stored when you turn off 
your computer’s power. Memory such 
as ROM is called nonvolatile if it retains 
its data whether or not your computer’s 
power is on. As all users who have ever 
turned off their computers before saving 
files to disk can tell you, the DRAM 
used in your personal computer to store 
programs and data cannot retain infor¬ 
mation without power. 

DRAM, however, is reprogram¬ 
mable; the information it contains can 
be changed. When you load a new file, 
the new information replaces the old. 
ROM, though, is not reprogrammable— 
the programs and data in ROM are per¬ 
manent, and you can’t change them. 

In the early 1970s, the only semicon¬ 
ductor memory available was DRAM, 
its cousin static RAM—which is also 
volatile—and ROM. The choices open 
to computer designers were using mem¬ 
ory that was reprogrammable but lost 
information without power, and using 
memory that always retained informa¬ 
tion but could never be changed. What 
designers really needed was memory 
that could be reprogrammed in the sys¬ 
tem and that also retained its contents 
when the power was off. 

A few years after DRAM became 
available, a new kind of memory known 
as electrically programmable read-only 
memory, or EPROM, was introduced. 
EPROM is reprogrammable and non¬ 
volatile. But it has one drawback. In 
order to reprogram EPROM chips, you 
have to remove them, expose them to 
high-intensity ultraviolet light for as 
long as 20 minutes, reprogram them, 
and then replace them in your computer. 
Thus, EPROM fell short of being the 
ideal memory. Today, because vendors 
find them easier to program, EPROM 
chips are largely used as replacements 
for your personal computer’s ROM. 

Electrically erasable programmable 
read-only memory, or EEPROM, was 
introduced in the late 1970s. EEPROM 



Psion uses four Intel 1-Mb 
flash-memory ICs in its credit-card- 
size solid-state disk. 


(like EPROM) is reprogrammable and 
nonvolatile, and it can also be easily re¬ 
programmed within the computer. 

Still, there are drawbacks. EEPROM 
is slow and expensive and doesn’t hold 
very much data. Today, you can store 1 
megabit of data in an ordinary DRAM 
chip. You can access the data in 80 
nanoseconds, and it costs $5. In con¬ 
trast, it takes 150 ns to access a 1-Mb 
EEPROM, which costs $265. 

In the mid-1980s, Toshiba Semicon¬ 
ductor invented flash memory. About 
the same time, Intel and Seeq Semicon¬ 
ductor were also working on flash mem¬ 
ory. While each manufacturer built its 
flash memory differently, they operate 
similarly. 

Like both EPROMs and EEPROMs, 
flash memory is nonvolatile and repro¬ 
grammable. But it has none of the faults 
of these other types of memory. Unlike 
EEPROM, it is inexpensive: Today, a 
1-Mb flash memory costs about $15. 
Unlike EPROM, flash memory can be 
reprogrammed electrically while it is 
embedded in the system—either by you 
or via system software. 

Still, one drawback remains. With 
DRAM, you can change a single bit at a 
time, but with flash memory, you can 
change only a sector (consisting of mul¬ 


tiple bytes) at a time. While constraints 
of sector-level reprogrammability pre¬ 
vent it from replacing your computer’s 
DRAM, flash memory is well suited to 
other applications. 

The type of storage that hard and 
floppy disk drives provide resembles 
that of flash memory. Disks are non¬ 
volatile—they hold onto data with or 
without power. And disks are repro¬ 
grammable—you can change the files 
whenever you want to. The similarities 
between flash memory and disk storage 
led to the building of “disks” based on 
the concept of flash memory. 

A flash disk isn’t a disk drive at all; 
there are no disks or moving parts. A 
flash disk is a set of flash-memory parts 
mounted in a credit-card-size package 
that acts as a hard disk. This same set of 
parts could be mounted on a board in¬ 
side a machine. The difference between 
the two is that one is removable storage 
and one is fixed storage. A flash disk 
emulates a disk drive. 

A flash disk is built from one or more 
flash-memory ICs and some controlling 
logic devices. For example, to build a 
512K-byte flash disk, you could connect 
four 1-Mb flash-memory ICs and place 
them on a small card. Psion has used 
this principle with its flash disk (see the 
photo). 

Flash disks operate fairly simply. At 
the hardware level, the computer simply 
sends digital read or write signals to the 
disk with the address of the information. 
If it is a read signal, the disk responds 
with the requested information. If it is a 
write signal, the disk takes information 
from the computer and stores it. 

In addition to flash-disk hardware, 
you also need software to manage the 
files on a flash disk. This file-system 
software handles creating and deleting 
files, changing the file sizes, and for¬ 
matting the flash disk. Microsoft has 
worked with Intel to create the Micro¬ 
soft flash file system, a standard MS- 
DOS-compatible flash-disk interface 
that makes it much easier for vendors to 
use flash disks in their computers. 


The lowest-power hard disk drives today 
require about 3 W. 

The fact that flash-based disks have no 
moving parts carries with it yet another 
advantage—reliability. While hard disk 


drives have become remarkably tough, 
on occasion they still do crash. 

Flash-based storage is very reliable be¬ 
cause a flash disk is as tough as the rest of 
the electronic hardware in a personal 


computer. It takes a lot for a flash disk to 
fail: The flash memory must be damaged 
physically, through destruction of the de¬ 
vice package, or electrically, by an ex¬ 
treme electric shock or a power spike. 
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Figure 1: Flash 
disks are 125,000 
to 250,000 times 
faster than today ’s 
hard disk drives. 
However , they are 
limited to up to 40 
MB in capacity, 
whereas hard disk 
drives can store 
from 5 MB to 1 
gigabyte. 


MASS STORAGE COMPARISON 



Disadvantages of Flash 

Flash memory's extremely high speed, 
low power, and high reliability would 
seem to make it the ideal storage technol¬ 
ogy. Unfortunately, there are two signif¬ 
icant drawbacks to flash disks* The most 
severe limitation is its cost. A conven¬ 
tional 40-MB hard disk drive costs about 
$320, or $8 per megabyte. Today, a 1- 
megabit flash IC costs $15. Eight flash 
ICs are needed per megabyte of flash 
disk, making a flash disk cost about $120 
per megabyte* 

Thus, you would have to pay about 
$4800 for a 40-MB flash disk, or about 
15 times what an ordinary hard disk 
drive would cost. Because of this present 
inequality, the first mass-produced 
flash-based disks probably will store less 
than 40 MB. In the future, flash-based 
disk prices will certainly decline, mak¬ 
ing large amounts of flash-disk storage 
more affordable. In a few years, you 
should only have to pay about $600 for a 
40-MB flash disk. 

The other problem with flash disks is 
that they can't compare with hard disks 
in density. The highest-density flash 
memory available today stores 2 Mb per 
IC—you would need 160 of these ICs to 
produce a 40-MB disk. Like all memo¬ 
ries, flash memory is expected to grow in 
density, so eventually far fewer ICs will 
be needed. 

Two Flavors 

Manufacturers currently offer flash de¬ 
vices in two programming flavors: those 
that require a 5-volt power supply, and 
those that require a 12-V supply. With 
both erasure and programmability possi¬ 
ble at 5 V, only one power supply is re¬ 
quired at the system level. The benefits of 
this feature are reduced system-compo¬ 
nent cost and space savings. Thus, flash 
is ideal for portable-computing applica¬ 
tions. 

The 5-V flash cell is generally a mod¬ 
ified two-transistor (or split-gate) deriva¬ 
tive of EEPROM and is packaged with a 
different pin-out than the 12-V varieties. 
Five-volt programming lets a system 
interface with the device in much the 
same way it would with SRAM. There¬ 
fore, for some applications, a flash de¬ 
vice can replace SRAM, particularly in 
systems that use SRAM with battery 
backup. 

While both 12-V and 5-V flash mem¬ 
ory can be used as an SRAM replace¬ 
ment, the 5-V feature becomes more de¬ 
sirable for portable equipment where no 
external 12-V power is available and the 
addition of a 12-V power supply is not 
feasible. 


Ideal for Laptops and Palmtops 

Laptop and notebook computers are the 
ideal applications for flash disks. With 
current hard disk drives, you must carry 


around heavy batteries, deal with short 
amounts of work time, or suffer from 
hard disk drives operating at floppy disk 
drive speeds. Flash disks will answer all 


Microsoft makes sure 
you fly realistically It’s up to 
you to fly responsibly 



So you get an urge to 
buzz the Golden Gate Bridge. 
Okay. You can ignore the 
FAA-but not the crosswinds. 
Because in the world of 
Microsoft" Flight Simulator* 
40, everything that happens 
is true to life. 

Banking, climbing or 


jour plane responds with perfect realism 
to your every move. Plus, you have 100,000,000 square miles of 
land to fly over. And four planes to choose from: a Cessna, a Lear 
Jet, a sailplane, or a dogfighter’s dream-the Sopwith Camel. 

Ask your Microsoft dealer about PC Flight Simulator. 

Take it into the air. And j 
find out what they really mean InlCfvSUlI 
by “the wild blue yonder” Making it all make sense' 


Fhrmirrr information, rail (SO® S41-t26L Dept MSI. Ctntomm in Crnoab, caB (41® 673-7638. Outride Afcri* Anvnm, fait (W6\ 8824tGGl Ahtnacfi 

CwpQTtttiM. All rights merwt. Microsoft und the Microsoft (ago art registered tmlenuirks. ond Making it all make sense w u trademark o/Aftmsgf CtoptMte*. 
flight Simulator ifa registered trademark o/SuifLOGIC Corporation. used under license by ftfiemofl Corporation. 
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Mylex has the best EISA solution. 
At least that’s what people tell us. 



486” 33MHz 


System Board 



. ... f ~ j. Ethernet LAN Adapter . _ 

kills the competition for reading percent higher on our low- 

large sequential files in the IOBench 2 tests level benchmark tests than any other 
under UNIX ! Personal Workstation, June 1990 TIGA board evaluated.” byte. April 1990 


“If I wanted to replace my entire 
system for optimum all-around 
performance, I’d build it from Mylex 
EISA-based boards.” 

Personal Workstation, June 1990 


“Mylex has done a lot of work with EISA , 
and we plan to use its motherboard and 
adapters in a LAN Labs super-ATserver.” 

PC Magazine, May 1990 visit us at COMDEX/Fall 

Las Vegas Hilton 
Booth #H7368 


Of course, we’ve tested our EISA peripherals for compatibility with major EISA systems. 
To see what our high-performance EISA solutions can do for your system, call us at 
1-800-446-9539, or fax us at 1-415-683-4662. 


twice 


486 is a registered trademark of Intel Corporation.TI 34020 Is a registered trademark of Texas Instruments. Mylex is a registered trademark of Mylex Corporation. © Mylex Corporation. 1990 
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STORE DATA IN A FLASH 


Figure 2: A flash- 
memory cell is 
basically one 
memory bit (on or 
off). An array of 
up to 4 million 
flash-memory 
cells can be 
connected to form 
a flash IC. 


TYPICAL INTEL FLASH CELL 
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your critical needs for laptop and note¬ 
book computers by providing speed, 
rugged construction, and low power 
consumption. 

You can also benefit from flash mem¬ 
ory in other implementations. Flash will 
let you update your laptop’s ROM with 
the latest versions of DOS, or any other 
operating system, whenever you want to. 
Laptops save space on disks and in RAM 
by placing the operating system in ROM. 
The problem with this is that you can’t 
update the operating system without re¬ 
placing the entire ROM—an expensive 
proposition. Thus, laptops often use old 
but reliable versions of DOS. Using an 
old version of DOS may mean that your 
computer won’t need a ROM replace¬ 
ment in the near future, but it may not 
run recently written programs, either. 

One thing lacking in palmtop com¬ 
puters, such as the Poqet PC and Atari 
Portfolio, is small, convenient mass stor¬ 
age. Without any optional peripherals, 
their storage is limited to programs on 
ROM cards and memory-expansion 
cards that lose their contents when they 
are removed. With flash-based memory 
cards, you can put your own programs 
and data onto the card, modify them at 
will, and not worry about losing the in¬ 
formation when you remove the card. 
These features make flash-memory 
cards the logical choice for the palmtop’s 
missing “floppy disk drive.’’ 

Laser Printers 

If you use a laser printer, you can benefit 
significantly by using flash memory in¬ 
stead of ROM. In laser printers, ROM 
stores programs and fonts. ROM replace¬ 
ments are expensive because printer- 
control language programs have become 
large and are subject to frequent up¬ 
grades and improvements. Using a laser 
printer equipped with flash memory in¬ 
stead of ROM to store control-language 
programs, you can reprogram your 
printer’s control language yourself at no 
cost and without replacing any ROM. 

Currently, laser-printer font-storage 
options leave much to be desired. You 
have three choices. You can download a 
font to the printer each time it is needed, 
wasting your time and the laser printer’s 
memory. You can place a font in a ROM 
cartridge and plug it into the printer, but 
you are limited to a selection of only a 
few fonts out of the hundreds available. 
Or you can store a font on a dedicated 
hard disk connected to the printer. 

But when you use flash memory inside 
your printer, you only have to download a 
font once and it remains in your printer 
until you choose to delete it from the 


printer’s memory. Because you decide 
which fonts are stored in the printer’s 
memory, you can really personalize 
them according to your preferences. You 
no longer have to buy cartridges that 
come with a half-dozen fonts just to get 
the one font you need. 

Fabrication Techniques 

Flash devices are manufactured using de¬ 
signs and processes similar to those used 
for EPROM and EEPROM, so the tech¬ 


nology is evolutionary rather than revo¬ 
lutionary. Because manufacturers have 
dealt with similar products, they will be 
able to climb the learning curve much 
more rapidly than if the technology were 
completely new. Thus, vendors planning 
to produce flash memory should be able 
to attain manufacturing costs close to, 
but perhaps not equal to, those enjoyed 
by EPROM. 

However, flash devices are a bit more 
complex and more silicon-hungry than 


How to land a 747 
in an area no bigger 
than your desK 

What do you need to 
bring in a 400-ton, five- 
story jetliner? Nerves. Skill. 
And the new Microsoft 
Flight Simulator Aircraft & 
Scenery Designer. 

Add it to our Flight 
Simulator 4.0, and you’re off 
on the most realistic flight 

experience this side of a PC. You get a Boeing 747400, complete 
with computerized flight display. You can also try out a Piper 
Archer, a Beechcraft Starship or a seaplane. Fly them stock, 
or push the envelope and modify them to your own specs. 

See a Microsoft dealer. MUKL. j u/ f 

Because now it’s possible to buy INKrlDSUII 

excitement. In the jumbo size. Making it all make sense 



For more information, call (800) 541-1261, Debt. M5L Customers in Canada, call (416) 673-7638. Outside North America, call (206) 882*8661. 01990 Microsoft 
Corporation All rights reserved. Microsoft and the Microsoft logo are registered trademarks and Making it all mike sense is a trademark of Microsoft Corporation. 
Flight Simulator is a registered trademark of SubLOGIC Corporation, used under license by Microsoft Corporation. 
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Introducing the high speed modems from U.S. Robotics 

Now with MA2bi$ 


Until now, high speed modem users had the best of 
one world. They either had speed or compatibility. 
U.S. Robotics just changed all that. 



THE BEST OF ALL WORLDS... 

With the new line of high speed modems from 
U.S. Robotics - the Courier HST, the Courier HST Dual 
Standard and the Courier V.32 - you can now have both 
the highest speeds and the most compatibility. 

For speed - its the Courier HST which delivers 
throughput up to 35,500 bits per second with MNP® level 
1-5 error control and MA2bis. And it still costs less than 
$ 1 , 000 . 

For Compatibility - the Courier V.32 provides CCITT 
standard modulations from 300 bps to 9600 bps for under 
$995. And with MNP levels 1-5 and V.42b/syou will get 
complete data integrity plus throughputs approaching 
24,000 bps. 

For the best of all worlds - it’s the Courier HST Dual 
Standard, combining the blinding speed of the Courier 
HST with the compatibility of the V.32. At $1,295, it 
costs less than some featureless V.32-only modems. 


U.S. ROBOTICS - THE EXPERT S CHOICE 

You would expect the broadest high speed modem line 
from U.S. Robotics. We manufactured our first HST 
in 1987, and it quickly became the standard on over 
8,000 bulletin boards and for over 40,000 users. Rated #1 
by Data Communications magazine, it confirmed what 
our customers knew all along - U.S. Robotics delivers 
the best modem value. And we’ve been doing that for 13 
years - for over 1,000,000 customers. 

When you look for high speed modems, don't settle for 
half a solution. Look to U.S. Robotics. Call today for 
details on the high speed modems that give you the best 
of all worlds. 

Call 1-800-Dial USR. (1-800-342-5877) 


iilobotics 

The Intelligent Choice in Data Communications 
8100 North McCormick Boulevard, Skokie, Illinois 60076 

U.S Robotics. Courier and HST are trademarks of U.S. Robotics, Inc. Other computer 
and software names identified by ® or ^ are trademarks of their respective 
manufacturers. Prices are suggested retail prices in U.S. Dollars 
For sales in the United Kingdom, please call Miracom, Ltd., Ipswich. England. 
Telephone. 0473 233888. For Canadian sales, call 1 800*553-3560. 
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EPROM devices. The most common 
flash chip is an array of single-transistor 
memory cells and looks much like an 
EPROM (see figure 2). It is slightly 
larger than an EPROM of equal density 
to allow for the command port and pe¬ 
ripheral circuitry that supports the in- 
system rewrite function and provides an 
on-chip processor interface. 

The typical EEPROM chip is made of 
an array of two-transistor cells to enable 
bit-level erase/reprogram. For any given 
density, it requires much more silicon 
than either the EPROM or flash cell. Be¬ 
cause a major cost determinant in any IC 
is the silicon required, the EEPROM is a 
more expensive part. 

Erasing and Reprogramming 

In terms of reprogrammability, the flash 
IC falls somewhere between the tradi¬ 
tional EPROM and EEPROM (see figure 
3). A major difference between flash 
memory and EPROM is that flash does 
not require ultraviolet light for erasure, 
as does the traditional EPROM. While 
flash resides in your system, you can 
electrically erase it in much the same 
way as you would an EEPROM. 

The energy needed to discharge or 
erase the gate in a typical EPROM is de¬ 
rived from UV light, a requirement that 
makes it difficult and time-consuming to 
erase an EPROM. In a typical flash IC or 
EEPROM, energy resident in the system 
can be used to erase a group of memory 
cells or the entire chip. This feature 
makes it easy and fast to erase a flash IC 
in the system. 

You generally cannot erase a flash IC 
on a byte-level basis as you can with the 
EEPROM, but some flash ICs can be 
erased on a sector-level basis. Flash ICs 
are usually reprogrammable by hot elec¬ 
tron injection, a solid-state physics pro¬ 
cess that uses the energy in the system. It 
is possible to program on a byte level, but 
because it is not possible to erase on a 
byte basis, reprogramming is limited to 
sector or the entire chip. 

Because the flash device does not re¬ 
quire UV light for erasure, the chip does 
not need to be housed in an expensive ce¬ 
ramic window package such as that re¬ 
quired for an EPROM. Therefore, flash 
is also an excellent candidate for surface- 
mount technology. 

The advantage of surface mount is that 
there is less distance between the device 
and the board. This reduction can lead to 
improved reliability, better system per¬ 
formance, and higher board density, as 
well as reduced cost. Also, the flash de¬ 
vice can readily be packaged in memory- 
card configuration and handled as if it 


Figure 3; 

Technology trade¬ 
offs for 
semiconductor 
nonvolatile 
memories. As 
programming 
flexibility 
increases , jo do 
device complexity 
and cost. 


were a floppy disk, which is important to 
the portable computer world. 

The total cost of using flash memory 
can be considerably lower than that for 
EEPROM and, with some applications, 
close to that for EPROM—about $6.50 


for a 1-Mb EPROM versus over $250 for 
a similar-size EEPROM. On a compara¬ 
ble device-density basis, flash memory's 
$15 average selling price is much lower 
than the EEPROM’s and greater than the 
EPROM's. With flash, application solu- 


Create a scene 
in \our living room 



It 

! 





Make mountains. Build bridges. Give rise to rivers and run¬ 
ways. When you add Microsoft Flight Simulator Aircraft & Scenery 
Designer to Flight Simulator 4.0, the world is literally yours. 

Because now you can choose from 34 different objects- 
natural or man-made-and change their size, shape, color and 
even location to your liking. Ask your Microsoft dealer about it. 

You’ll get the biggest kicks _ ff 

in the air. While you’re having the iMKr/USt/ll 

most fun on earth. Making it all make sense 
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Add a disk drive without hors¬ 
ing around inside your com¬ 
puter - just plug Back¬ 
pack into your parallel 
port! Connect your 
printer to the Backpack 
drive. No tools. No hassles. 
No interface cards. Back¬ 
pack works with IBM and 
compatibles including PCs, 
XTs, ATs, PS/2s, PS/ls, and 


laptops. It's available in 5.25" 
and 3.5" and comes complete 
with everything you need. 
So see your dealer or 
get it straight from the 
horse's mouth and call us 
about Backpack today! 

MicroSolutions 

Computer Products 

132 W. Lincoln Hwy., DeKalb, IL 60115 
815-756-3411 Fax:756-2928 


Video In. 




v,\v 
1 * ^ • 


Truly affordable video imaging for 
IBM PC and Macintosh computers. 
ComputerEyes includes everything 
you need to capture 8- or 24-bit color 
(or 8-bit gray scale) images from any 
composite or S-Video source. 

Captured images can be used with 
all popular paint, animation, database, 
presentation, and publishing programs. 

Call today for more information and 
free demo disk. 


Digital Vision, Inc. 

270 Bridge St., Dedham. MA 02026 

(617) 329-5400 

To order call (800) 346-0090 


Professional 
Series 
Color Video 
Digitizers 
For Under 
$ 450 . 


Digital Vision 


c o 


PUTEREYES 


aptop and 
notebook computers are 
the ideal applications 
for flash disks. 


tions are possible that would be imprac¬ 
tical with either the UV-light erasure 
EPROM or the pricey EEPROM. 

The law of the semiconductor jungle is 
that over time, all device types see im¬ 
proved performance and reach greater 
density levels. At the same time that sili¬ 
con real estate is minimized, costs are 
significantly reduced. By 1994, the cost 
of a megabyte of flash memory is ex¬ 
pected to move from its current level of 
about $120 to about $15. 

Flash in the Pan? 

Unless developers are able to overcome 
the current limitations of flash disks, you 
will probably continue to use hard disk 
drives on your desktop computer for 
mass storage. Hard disk drives are inex¬ 
pensive and fairly reliable, and they can 
store plenty of data. Although single- 
user personal computers will probably 
continue to include hard disk drives, 
eventually network servers will probably 
offer both hard disk drives and flash 
disks on-board. 

On many servers, you frequently ac¬ 
cess files, such as programs, that are 
rarely changed. Flash disks are ideally 
suited to perform this service. You can 
store seldom-changed program files on 
flash disks, relieving the burden on the 
server. By doing so, the server’s re¬ 
sponse to program load requests will be 
far faster than if the files were stored on a 
hard disk. 

Flash memory combines the advan¬ 
tages of an EPROM’s low cost with an 
EEPROM’s ease of reprogramming. 
These advantages will allow flash mem¬ 
ory to make significant contributions to 
personal computers. Portable computers 
will be the first to benefit from this new 
technology, as flash-based disks in¬ 
crease their speed, operating time, and 
ruggedness. ■ 


Walter Lahti and Dean McCarron are 
vice presidents of In-Stat (Scottsdale , 
AZ), a company that provides market re¬ 
search for the electronics industry. They 
can be reached on BIX cfo “editors ." 
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Introducing TheTotal LAN Plan. 
Only Emerson UPS has it 




It’s the first 
systems approach 
to network power 
protection. 

Total network 
protection. 

With the price 
breakthroughs we’ve achieved on our 
Accupowet* line, you can now protect 
a file server and rive to six PC nodes. 
All for what you’d expect to pay just 
for file server protection. 

And Emerson UPS has the broad¬ 
est range of LAN interface cables 
and software in the industry From 
Novell’s Netware to the new IBM 
RS/6000 AIX. 

But that’s just the first of many 
unique solutions that only 
Emerson offers. - 

A UPS that fits in slot. 

There’s — — • _ 

our unique 1 ~ 1 - 
AccuCard,™ | 

for instance. 

McridlG Modri 20 


A low-cost UPS-on-a-card that fits 
right into an unused slot in your PC. It 
features complete data save and restore, 
self-diagnostics and unattended oper¬ 
ation on your nodes. 

And cable adapters 
make AccuCard compatible 
with virtually all desktop 
computer brands. 

Plus there’s our proprietary 
AccuSaver software 

AccuSaver software is acti¬ 
vated by any data-threatening power 
problems. While the battery backup 
capability of the Emerson UPS sup¬ 
plies emergency power to the system, 
our AccuSaver software orchestrates 
a controlled shutdown on all 
your PC nodes. 

Then, when 
■ - power is restored, 

__ you can either 

manually or auto¬ 
matically restore 
your workstation. 


TteErngmiUPS 
Money Buds Guara gee. 


.... *i... 




UPS 


And you get our 
money back guarantee. 

We’re so confident in the absolute 
reliability of our network 
protection systems, 
we’ll refund your money 
if, for any reason, you’re 
not satisfied with your 
UPS systemf 
Think about it. 
Absolute reliability More 
power protection solu¬ 
tions than any other company offers. 
And a money-back guarantee. All at 
truly affordable prices. 

The Total LAN Plan. 

For more information or the name 
of the distributor nearest you, just call 
1-800-BACK-UPS. 

EMERSON UPS 

The power to keep up. 


Anmpjwt'r Js 3 registered tratfcmarii and AceuCarf. Accufvjverjpid the Total 1.AN Pfeti are trademark* i*f Emcrawi Computer JtTwn; a division of Emerson Electric. PC e a registered trademark iKf Jitfo-nallraral Business Machines Corporation. LAN MaruBEr a a 
registered trademark of Mcnsofi CcrporiUHm. Nowell end f4*tware nre teginirrrd IttJtfemaffce (if Novell. Inc UNIX te a registered trademark uf AT&T Bed Labs. Banyan and 3Com are registered tradonarisri those- respective compans/s 
■Some restnctimF affilj; See yew rraHkr far details or cafl Eoiosco Ufti direct fJfler ends December 199t. £ 1390 Emerson Computer Fewer a devtakm tf Emeescm Eictric C& 
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ARTIFICIAL INTELLIGENCE 
USING C: The C Programmer's 
Guide to A1 Techniques. By H. 

Schildt. 412 pp., 37 illus., softbound. 
This hands-on guide shows you how 
to create your own Al applications and 
systems using C. After an introduc¬ 
tory overview it provides coverage of 
expert systems, logic, natural lan¬ 
guage processing, machine learning, 
pattern recognition, and more, with 
ready-to-run programs illustrating 
each topic. 

881255-0 Pub. Pr., $21.95 


PROGRAMMING USING THE C 
LANGUAGE. By R.C. Hutchison and 
S B. Just. 519 pp., illus. Whether you 
want to understand programs in C 
written by others, or write better C 
programs of your own, this practical, 
authoritative book gives you the tools 
and guidance you need. Coverage 
includes program organization, sort¬ 
ing algorithms, recursion, linked lists, 
and more - with many sample pro¬ 
grams. 

315/418 Pub. Pr., $29.95 


INTRODUCTION TO THE X WIN- 
DOW SYSTEM. By O. Jones. 511 pp., 
illus., softbound. Here’s the new por¬ 
table software standard for worksta¬ 
tions, presented in a complete, de¬ 
tailed tutorial. This book will help you 
harness the system, cut down on re¬ 
dundant workstation events, exploit 
private/shared color cells, and map 
strategies. 

585109-1 Pub. Pr., $32.00 


INTRODUCING PC-DOS & MS-DOS, 
Second Ed. By T Sheldon. 403 pp., 
illus., softbound. This Second Edition 
covers all releases through 4.0, as 
well as Microsoft Windows and DOS- 
SHELL. Features the same hands-on 
tutorial format of the First Edition, with 
expanded coverage of batch file tech¬ 
niques that can dramatically increase 
your computing speed. 

565/651 Pub. Pr., $29.95 


LOCAL AREA NETWORKS: Arcbi- 
tectures and Implementations. 

By J. Martin, with K. K. Chapman. 353 
pp., illus. An indispensable reference 
for all who buy, install, maintain, or 
manage LAN services. Provides com¬ 
plete coverage of the concepts, archi¬ 
tectures, and implementations of LAN 
technology. 

584900-3 Pub. Pr.. $44.00 


when you join 
BYTE Book Club® 

VALUES UP TO $142.85! 


• Your one source for computer books from over 
100 different publishers 
• the latest and best Information In your field 
• discounts of up to 40% off publishers’ list prices 


C: Step-by-Step. By M. Waite and S. 
Prata. 629pp., illus., softbound. Mas¬ 
tering C has never been easier! This 
updated version of the classic C 
Primer Plus includes ANSI C, 
pointers, structures, bitwise opera¬ 
tors, and much more. . . all in a format 
that makes learning it faster and eas¬ 
ier than ever. 

585146-6 Pub. Pr., $29.95 


DESIGN OF COMPUTER DATA 
FILES. Second Ed. By O. Hanson. 
419 pp., illus. This comprehensive 
book contains lucid descriptions of 
the latest techniques and storage de¬ 
vices to help you design files for maxi¬ 
mum performance at minimum cost. 
Easy to read, with scores of exam¬ 
ples, tables, and illustrations. 
585143-1 Pub. Pr., $37.95 


Take any 3 books for 
only $1°° each 


A PROFESSIONAL S GUIDE TO SYS¬ 
TEMS ANALYSIS. By M.E. Modell 
307 pp., illus. Detailed coverage of 
what you need to know-what ques¬ 
tions to ask, how to conduct a cost- 
benefit analysis, how to document 
and validate your findings-to design 
the best systems for your user's 
needs 

426/325 Pub. Pr., $37.95 


INSIDE THE NORTON UTILITIES: 
Revised and Expanded. By R. 

Krumm. 559 pp., illus., softbound. 
The “official guide" now covers all the 
latest upgrades and shows you how to 
get the most from the Standard and 
Advanced Editions, the Norton Com¬ 
mander, Editor, Disk Doctor, and the 
On-Line Guides. 

585444-9 Pub. Pr., $24.95 


HOW TO BE A SUCCESSFUL COM¬ 
PUTER CONSULTANT, Second Ed. 

By A. R. Simon. 280 pp., illus. This 
new edition of a best-seller is updated 
to steer your career toward the 
emerging opportunities of the '90s, in¬ 
cluding security, microcomputer net¬ 
working, systems integration, and 
much more. 

575/541 Pub. Pr., $29.95 


DATA PROCESSING IN UNIX. By R. 

S. Tare. 438 pp, illus. The only guide 
you’ll ever need to harness the full 
power of UNIX for database manage¬ 
ment. It sets out system selection cri¬ 
teria . .. examines such applications 
as INFORMIX. INGRES, and UNIFY 
. . and explores flat file systems in 
UNIX. 

628/858 Pub. Pr., $39.95 


DATA EXCHANGE: PC/MS-DOS. By 

S. Ross. 426 pp., illus., softbound. 
Now you can convert files quickly and 
painlessly from word processing pro¬ 
grams to spreadsheets ... from 
spreadsheets to databases . . or 
from databases to word processing 
programs. Packed with simple, step- 
by-step instructions that will save you 
headaches and money. 

539/235 Pub. Pr., $24.95 


MVS PERFORMANCE MANAGE¬ 
MENT. By S. L. Samson. 400 pp., 
illus. This unique work demystifies 
MVS and provides strategies for solv¬ 
ing performance problems. Extensive 
coverage of control mechanisms 
ranges from measurement and mod¬ 
eling to application tuning and work¬ 
load management. 

545/286 Pub. Pr., $39.95 


POWER GRAPHICS USING TURBO 

C. By K. Weiskamp, L. Heiny, and N. 
Shammas. 367 pp., illus., softbound. 
This easy-to-follow manual is packed 
with practical examples of actual 
code, guidelines for programming 2D 
and 3D graphics using animation, 
customizing CAD/CAM, the capa¬ 
bilities of the Borland Graphics inter¬ 
face, and more. 

585091-5 Pub. Pr., $22.95 


CIARCIA'S CIRCUIT CELLAR. Vol. 

VH. By S. Ciarcia. 256 pp., illus, soft- 
bound. The latest volume in this best¬ 
selling series provides schematics, 
operating explanations, and step-by- 
step building instructions for a wide 
range of projects—from video digitiz¬ 
ing to multitasking process control. 
109/699 Pub. Pr., $19.95 








TURBO PASCAL EXPRESS, Revised 
Ed. By R. Jourdain. 

584963-1 Pub. Pr., $39.95 


COBOL II: Programming Tech' 
niques: Efficiency Considera¬ 
tions: Debugging Techniques 
(Includes Release 3.1). By H. 
Bookman. 

065/330 Pub. Pr., $39.95 


ADVANCED MS-DOS BATCH FILE 
PROGRAMMING. By D. Gookin. 
585016-4 Pub. Pr., $24.95 


ARTIFICIAL INTELLIGENCE A 
TURBO C. By C. R Chabris. 
585052-4 Pub. Pr. $24.95 


POWER GRAPHICS PROGRAM¬ 
MING. By M Abrash, 

585443-0 Pub. Pr., $24.95 


32-BIT MICROPROCESSORS. Edited 
by H. J. Mitchell. 

425/85X Pub. Pr. r $49.95 


ADVANCED 60386 PROGRAM¬ 
MING TECHNIQUES. By J. L. Turley, 
881342-5 Pub. Pr., $22,95 


NETWORKING SOFTWARE. By 

C. B. Ungaro, 

606969-9 Pub. Pr., $44.95 

80366: A Programming and De¬ 
sign Handbook, 2nd Ed. By P. 

Brumm and D, Brumm. 

585077-X Pub, Pr., $24,95 

PRINCIPLES OF ARTIFICIAL INTEL¬ 
LIGENCE AND EXPERT SYSTEMS 
DEVELOPMENT. By D W. Ralston 
536/147 Pub Pr, $47.95 

VM PERFORMANCE MANAGE¬ 
MENT. By T. Eddolls, 

189/668 Pub, Pr, h $39-95 


DB2/SQL: A Prolessional Pro¬ 
grammers Guido. By T, Martyn and 
T Hartley. 

406/669 Pub. Pr., $39,95 


DATA COMMUNICATIONS: A 
User’s Guide, 3rd Ed, By K. 
Sherman, 

5B5384-1 Pub. Pr., $34.00 

OPERATING SYSTEMS. By M. 

Milenkovic, 

419/205 PV&.Pr., $44,95 


IBM PS/2: A Ret ere nee Guide. By 

TJ Byers 

095/272 Pub. Pr., $39,95 
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Any 3 books for $1.00 each... If you Join now 
and agree to purchase two more books-at 
handsome dlscounts-durlng your first 
year of membership. 


1-2-3 RELEASE 3: The Complete 
Reference. By M, Campbell. 
881318-2 Pub. Pr., $28,95 

GRAPHICS DESIGN AND ANIMA¬ 
TION ON THE IBM MICROCOMPU¬ 
TERS. By J. Sanchez. 

585375-2 Pub. Pr., $28,00 

MASTERING ORACLE: Featuring 
Oracle's SQL Standard. By D J. 

Cronin, 

585034-6 Pub. Pr., $24,95 


SECURITY IN COMPUTING. By CM 
Pfleeger, 

584941-0 Pub, Pr, $44,00 

VS COBOL II FOR COBOL PRO¬ 
GRAMMERS. By P. Ksvanagh. 
335/710 Pub. Pr,, $39.95 


C: The Complete Reference, 2nd 

Ed, By H, Schildt. 

881538-X Pub, Pr, $28.95 

INTRODUCTION TO SNA NET¬ 
WORKING: A Guide far Using 
VTAM/NCP. By J, Ranade and G.C. 
Sackefl. 

511/446 Pub. Pr, $39,95 

ONLINE COMMUNICATIONS 
SOFTWARE . By R. Ashley J. Fer¬ 
nandez, and P, Ashley, 

024/634 Pub. Pr, $27.95 


ADVANCED GRAPHICS IN C: Pro¬ 
gramming and Techniques. By N, 

Johnson. 

381257-7 Pub, Pr, $22.95 


THE PAUL M ACE GUIDE TO DATA 
RECOVERY, By P. Mace, 

584926-7 Pub. Pr,. $21,95 


STRUCTURED WALKTHROUGHS, 

4th Ed. Sy E Yourdon, 

585016-8 Pub. Pr, $28.50 


C CHEST AND OTHER C TREA¬ 
SURES FROM DR, DOBB S JOUR¬ 
NAL, Edited by A. Holub. 

584807-4 Pub. Pr, $24.95 


EG A/VGA: A Programmer's Refer¬ 
ence Guide. By B. D. Kliewer. 
350/892 Pub, Pr, $32.95 


FILE ORGANIZATION FOR DATA¬ 
BASE DESIGN. By G, Wiederhold. 
701/334 Pub. Pf, $44.95 


STRETCHING TURBO C. By K. Par- 

|0tT 

584967-4 Pub. Pr, $24.95 


-Clip & Mail- 

BYTE BOOK CLUB® 

RCL Box 582 

Hightstown, NJ 08520-9959 

Please enroll me as a member and send me the three choices I 
have listed below. Bill me only $3.00, plus local tax, postage and 
handling. I agree to purchase a minimum of two additional books 
during my first year as outlined under the Club plan described in 
this ad. Membership in the club is cancellable by me any time 
after the two book purchase requirement has been fulfilled. A 
shipping and handling charge is added to all shipments. 

Indicate in the boxes the code numbers of the books you want. 


Signature. 
Name_ 


Address / Apt, # . 
City /State /Zip. 


Tfiis order subject to acceptance by McGraw-Hill, All prices subject to change without 
notice. Offer good only to new members. Foreign member acceptance subject to 

BYCA-031, 


Here’s how BYTE Book Club* 

• Important information ... we make it easy to get! Today, professionals 
who perform best are those who are best Informed. For reliable, hands-on 
information, turn to the Byte Book Club. Every 3 or 4 weeks (12-15 times a 
year), members receive the Club Bulletin offering more than 30 books - the 
best, newest, most important books from alt publishers. 

• Dependable service . , . we're here to help I Whether you want Informa¬ 
tion about a book or have a question about your membership, just call us toll- 
free or drop us a line. To get only the books you want, make your choice on the 
Reply Card and return it by the date specified. If you want the Main Selection, 
do nothing - it will be sent to you automatically. (A small shipping and handling 
charge is added to each shipment.) 

• Club convenience ... we do the work! You get a wide choice of books that 


works to serve you: 

simply cannot be matched by any bookstore. And all your books are conve¬ 
niently delivered right to your door. You also get 10 full days to decide whether 
you want the Main Selection. (If the Club Bulletin ever comes late and you 
receive a Main Selection you don't want, return it for credit at our expense.) 

* Substantial savings . , . and a bonus program tool You enjoy substan¬ 
tial discounts-up to 40%!-on every book you buy Plus, you're automatically 
eligible for our Bonus Book Plan which allows you savings up to 70 % on a wide 
selection of books. 

• Easy membership terms , . . it's worthwhile to be long I Your oniy 
obligation is to purchase 2 more books-at handsome discounts - during the 
next 12 months, after which you enjoy the benefits of membership with no 
further obligation. You or the Club may cancel membership anytime thereafter. 


nil out the card and mall today! If the card Is missing, write to; 

BYTE Book Club/ P.O. Box 582, Hightstown, New Jersey 08520-9959 



















Need to enter 
all this 
into your PC? 



TextPert™ Windows* does it in 3 easy steps. 


SCAN/READ 

1 

EDIT 

1 

SAVE TEXT 


T, 


ransfer essential data from paper form to 
computer format... 

Data essential to the productivity of your 
office. Financial tables, mailing lists, 
internal reports and daily correspondence are 
instantly stored as text files, spreadsheets, 
databases. Live editable information as 
opposed to dead weight. 

TextPert™ Windows 
increases your company's 
productivity by breaking 
the data entry bottleneck, 
without breaking your 
budget. 

TextPert™ ICR 
(Intelligent Character 
Recognition). 


iyihrt 

9 


* Windows is a registered irudemtirk E>f Microsoft Corponilioii 


In United Kingdom: 

STEVENSON 
& PARTNERS LTD 

Stavanaen Houe*:Way Hill: KailimBii 
Surr*y:QU2TtBX 
Telephone* :M2&£I 500 & SI 67l 
Fi«;04£8-53356 
Tola)r;eW145RMPQ 


Call us at 1 -800-252-1442 



oa 

7*17 Third Avt., 3rd floor 
New Vork.NV 10017 
Tel: 212-935 2ISO 
Fax :212^352272 
Roger dt Llftriu. 50 rnitu. 
OSOOV Barcelona iSpuiiO 
Tdi34.l-.UK 4737 
Fux:.343 302 51 Id 
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STATE OF THE ART 
MAGNETIC VS. OPTICAL 


DAT’s 
a Solution 

Reliable multigigabyte backup storage 
with digital audiotape 

Karina Lion 



T ape backup has 
been around for a 
long time. In the 
early days of com¬ 
puting, mainframe shops de¬ 
veloped half-inch reel-to-reel 
tape drives. (Such drives re¬ 
main popular in centralized 
computing environments to- 
day.) 

Then, with the advent of 
personal computers, came 
quarter-inch tape drives. 
Quarter-inch cartridge tape, 
developed originally to store 
5 megabytes of data, soon be¬ 
came a popular backup solu¬ 
tion for the stand-alone PC. 

Next came the 8-mm tape 
formal. This storage medium, 
developed in the 1950s for the 
video industry, uses the stan¬ 
dard VHS recording method, 
helical scan. The primary 
benefit to early users of 8-mm 
tape was its ability to store 
over 2 gigabytes of data on a 
VHS cassette. Like its quarter-inch and 
half-inch cousins, 8-mm tape employs 
analog recording methods. 

To date, just one company manufac¬ 
tures 8-mm tape drives: Exabyte Corp. 
Nonetheless, 8-mm tape backup prod¬ 
ucts have proliferated into many operat¬ 
ing environments. Prior to the advent of 
4-mm digital audiotape (DAT) in the 
microcomputer arena, the Exabyte 8-mm 


tape was the only high-capacity tape- 
backup solution available. 

Now comes DAT data storage, which 
uses digital recording technology devel¬ 
oped for DAT devices in the music indus¬ 
try. In 1988, GigaTrend introduced the 
first DAT drive for computer data. Nu¬ 
merous companies have since announced 
DAT products, including JVC, Hitachi, 
WangDAT, Archive, Wangtek, Hewlett- 


Packard, Mitsumi, Sony, and 
Teac. 

No mystery surrounds the 
popularity of DAT. The de¬ 
mand for mu hi gigabyte stor¬ 
age is rapidly becoming com¬ 
monplace. The backup and 
archival requirements of PC 
LAN users, for example, have 
grown exponentially in the 
last five years. Users of high- 
end workstations and mini¬ 
computers also need multi- 
gigabyte backup solutions. 

DAT shares with 8-mm 
tape the ability to store giga¬ 
bytes of data on a small tape 
cartridge. But although the 
two technologies are able to 
store comparable quantities of 
data, DAT drives are cheaper 
to manufacture. What about 
optical storage? CD-ROM/ 
WORM (write once, read 
many times) technology pro¬ 
vides quick random access to 
files. But optical disks cost 
more than 4-mm and 8-mm tapes, and 
they hold less (only 600 to 700 MB), so 
you pay for the privilege of instant access 
to files. If that's what your application 
requires, go with a CD-ROM or WORM 
drive. 

DAT systems, like conventional and 8- 
mm tape drives, can of course locate in¬ 
dividual files, but there's a delay. For 
most backup applications, however, tape 
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DAT’S A SOLUTION 


remains the medium of choice. And, per 
megabyte, DAT is cheaper than 8-mm 
tape storage. 

Making the Connection 

DAT drives, like the conventional tape 
drives and hard disk drives, come in two 
flavors: internal and external. The inter¬ 
nal DAT systems are available in ML 
height and ha If-height models. On a 
LAN, you can attach a DAT system to a 


file server or to a network node. 

DAT systems support various inter¬ 
faces. SCSI has become the de facto stan¬ 
dard for DAT drives. Older tape drive 
interfaces such as QIC-02, used with 
quarter-inch and half-inch tape systems, 
cannot achieve the high throughput levels 
of SCSI. If your system already has a 
QIC-02 interface, your existing tape- 
backup software could be able to com¬ 
municate with a DAT drive. You can even 


buy a DAT drive with a Pertec interface 
to modernize a nine-track tape system. 

Advantages of Helical Scan 

The stationary-head technology used in 
quarter-inch tape drives puts a great deal 
of stress on a tape. In order to achieve a 
backup rate of 5 MB per minute, a half¬ 
inch or quarter-inch tape has to move at 
speeds of 90 to 120 inches per second 
past the stationary head. (See the table 
for a more complete comparison of quar¬ 
ter-inch and DAT technologies.) That 
causes significant wear and tear on the 
tape. 

As a result, 150-MB tape cartridges 
are rated for only about 200 passes; 60- 
MB cartridges are rated for 400 passes. 
The newer 300- to 50G-MB quarter-inch 
systems yield only about 100 passes per 
cartridge. By contrast, a 4-mm DAT can 
sustain over 1000 passes. Why? With a 
DAT system's helical-scan technique, 
tracks are laid down in an angular for¬ 
mat, 6 degrees from the physical edge of 
tape. In a single pass, a DAT system can 
record a gigabyte of data. Quarter-inch 
tape technology requires 24 passes to 
record 150 MB. 

In addition to wear and tear, the speed 
at which tape moves in conventional 
quarter-inch systems creates other prob¬ 
lems. As the tape passes rapidly over the 
stationary heads, friction causes heat, 
which can distort the tape's metal-oxide 
coating. Such distortion can compromise 
the integrity of data. Thai's why every 
quarter-inch tape drive incorporates a 
tape-tensioning mechanism that the 
drive must monitor continuously to en¬ 
sure accurate performance. 

DAT systems employ a rotating drum. 
Because the heads on the rotating drum 
do most of the work, the tape doesn't 
need to travel so fast. DAT moves at a 
mere one-third of an inch per second. 
The tape heads record the data in a her¬ 
ring-bone pattern. Unlike with the linear 
recording method of quarter-inch tape, 
with a DAT drive each head can read only 
its own track. Tracks can overlap, which 
prevents gaps on the tape and cuts down 
on wear and tear. All this enables the 
tape to travel more slowly, and therefore 
to last longer. 

Both 8-mm systems and 4-nun DAT 
systems employ helical-scan technology. 
One key difference is the degree to which 
the tape wraps around the rotating drum. 
In the Exabyte 8-mm system, the angle of 
wrap is 221 degrees; with a 4-mm DAT 
system, it's only 90 degrees {see figure 
1). The smaller 90-degree wrap angle re¬ 
duces friction and requires fewer moving 
parts. 


DAT VS. QUARTER-INCH TAPE SYSTEMS 

A DAT system stores more , faster, for fewer dollars per megabyte , 

Quarter-Inch DAT 

Capacity in production 

60-500 MB 

2.5 gigabytes 

Next capacity level 

1 gigabyte 

5 gigabytes 

Recording density 

12,500 bits/inch 

61,000 bits/inch 

Maximum data transfer rate 

90 K bytes/sec. 

207K bytes/sec. 

Head technology 

Stationary 

Rotating drum 

Recording method 

Serpentine 

Helical scan 

Tape movement (wear/tear) 

90 inches/sec. 

0.32 inches/sec. 

Data storage method 

Analog 

Digital 

Media cost/100 MB (avg.) 

$25 

$1.20 


THE WRAP ANGLE 


Rollers 

-Horizontal line 


Rollers 

-Horizontal line 


o 


8 mm 


Figure 1: A DAT system f s smaller wrap angle reduces friction during normal 
operation and prevents stretching of the tape during high-speed searches. 
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One Word About Your 
Hard Disk Controller 

SLOW 

One Word About the PSI 
hyperSTORE Controllers 



Intelligent Mass Storage Controllers 


Virtually all applications are disk 
bound. Today’s PCs have over 60 
times the power of their ancestors 
of just ten years ago, while hard 
disk performance has only just 
tripled. This makes mass storage 
the PC’s worst bottleneck. PSI has 
eliminated this bottleneck with 
the hyperSTORE Caching Disk 
Controller, a sort of mass storage 
co-processor. The hyperSTORE 


does for disk-intensive programs 
what a math co-processor does 
for number-crunching software. 
Databases, fileservers, multiuser 
systems, and other disk-hungry 
applications start screaming ... 
frustrated users stop screaming! 
Call (800)486-FAST now to find 
out more about PSI's line of 
intelligent controllers. All you 
have to gain is time. 


hyperSTORE FEATURE HIGHLIGHTS 

■ Data access in 0.28ms or less at 3-4MB/sec 

• Works in any 286,386, or i486 system 

• Simultaneously control any drive interface: 

MFM. RLL. ESDI. SCSI, or AT/IDE 

• Controls up to 28 physical disk drives 

• 0KB to 20MB of SIMM-based cache memory 

• Supports all PC-based operating systems: 

DOS. Windows. UNIX/Xenix. Netware, etc. 

■ Data mirroring option for fault tolerance 

• NO DEVICE DRIVERS REQUIRED 



Perceptive Solutions, Inc 


2700 Flora Street • Dallas, Texas 75201 
800-486-FAST • 214-954-1774 • Fax: 953-1774 
European Inquiries: 415-284-9505 


"Normally, it’s a bit hard to pick the most impressive item at Comdex 
[Spring 19901,... This time it was easy,... the hyperSTORE/1600." 
-Jerry Pournelle, Byte Magazine, September 1990 

"PSI has created the power user's ultimate Lego set for disk 
controllers: the hyperSTORE/1600" 

-Alfred Poor, PC Magazine, June 12,1990 

"The real-world result will be blazing record handling from within a 
data file as well as unstoppably fast program loads.” 

-Bill O'Brien, PC Magazine, February 13,1990 


See PSI at COMDEX 


01990 by PSI All rights reserved hyperSTORE and the PSI logo are trademarks of Perceptive Solutions, Inc Other brand and product 
names are trademarks or regstered trademarks of their respective companies Speafications are subject to change Ad Code BY 1090 


RapidFACTS™ 1-900-776-3344 Doc# 8101 

Detailed speafications faxed directly to you 24 hours/day - $4 95 billed to your phone 
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REAL-TIME 
MULTITASKING 
KERNEL 


8086/88,80x86/88 80386 

280, 64180, 8080/85 68000/10/20 


■ Fast, reliable operation 

■ Compact and ROMable 

■ PC peripheral support 

■ DOS file access 

■ C language support 

■ Preemptive scheduler 

■ Time slicing available 

■ Configuration Builder 

■ Complete documentation 

■ Intertask messages 

■ Message exchanges 

■ Dynamic operations 

— task create/delete 

— task priorities 

— memory allocation 

■ Event Manager 

■ Semaphore Manager 

■ List Manager 

■ InSight™ Debugging Tool 


THE BEST 

Join over 600 developers such as 
IBM®, Xerox, Hewlett Packard. 
Hayes, Hughes Aircraft and NASA. 

CHOOSE AMX 

The best low-cost, high-performance 
real-time multitasking system 
available today. 


No Royalties 
Source Code Included 


Demo Disk $25 US 

Manual only $75 US 

AMX 86 $3000 US 

(Shipping/handling extra) 


Call for prices for 
other processors. 


IBM is a registered trademark of IBM Corp. 
Z80 is a trademark of Zilog, Inc. 

AMX, AMX 86. InSight are trademarks of 
KADAK Products Ltd. 


KADAK Products Ltd. 

206-1847 West Broadway 
Vancouver. B.C., Canada 
V6J 1Y5 

Telephone: (604) 734-2796 
V Fax: (604) 734-8114 


The DAT system’s narrower wrap 
angle confers another advantage over 4- 
mm tape systems: It prevents stretching 
of the tape during high-speed tape mo¬ 
tion. That means file access can occur at 
200 times the nominal read/write speed. 

To obtain high-speed reads of the 
tape’s file marks, DAT manufacturers 
now use a digital strobe at the beginning 
and end of each track. The technique is 
called logical file marking. This differs 
from the 8-mm system’s file-marking 
method—an erased length of tape fol¬ 
lowed by a series of tracks. These physi¬ 
cal file marks use up a lot of tape. In 
some cases, file marks can consume as 
much as 2 MB, so a 2.3-gigabyte 8-mm 
tape can end up with only about 1.8 giga¬ 
bytes of data. 

The 8-mm systems and 4-mm DAT 
systems also use different head arrange¬ 
ments (see figure 2): 8-mm drives have 
separate servo (positioning), read, and 
write heads. With 4-mm DAT drives, the 
servo heads are integral with the read 
and write heads. The latter scheme, 
which does not depend on mechanical 
alignment of servo and data heads, can 
better follow distorted tracks. 


DAT Standards 

Two DAT recording methods now await 
ANSI approval. DDS (digital data stor¬ 
age) is a streaming method similar in op¬ 
eration to half-inch and quarter-inch 
tape drives that support the QIC com¬ 
mand set. The other method is called 
DATA/DAT. Its features include fast se¬ 
quential storage and high-speed file 
search with indexing. DATA/DAT also 
has a random-write mode that supports 
multiple (up to 254) partitions on a tape, 
DDS does random reads, but not ran¬ 
dom writes. It’s a bit faster than DATA/ 
DAT, but it isn’t designed for updating 
files in place. DATA/DAT, which sup¬ 
ports block- or sector-oriented opera¬ 
tions, does support partial updates. 

Forward Error Correction 

Recording vast amounts of data on a tape 
of such large capacity requires superior 
error-detection methods. With a 1.2- 
gigabyte tape, the conventional error de¬ 
tection of one error in 10 8 , the usual with 
traditional drives, is unacceptable. Using 
read-after-write in conjunction with cy¬ 
clic redundancy checks does not prevent 
the types of errors that only show up 



Figure 2: An 8-mm tape drive's separate servo and data heads can have trouble 
following distorted tracks. The 4-mm DAT drive's integrated servo and data heads 
track more faithfully. 
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UNIX 
version now 
available. 


analysis in pre¬ 
sentation-quality 
documents. 

It has over 120 
commonly used 
functions built 
right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2.5 has a solution 
for you. In fact, it’s used by over 
90,000 engineers and scientists, 
including electrical, industrial, and 
mechanical engineers, physicists, 
biologists and economists. 

But don’t take our word 
for it; just ask the experts. 

PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat¬ 
ical toolbox.” 

And for Macintosh® 


MAGAZINE 


EDITORS 

ttjCJCLJ 

March 14, 
1989 issue. 
Best of ’88 
Best of'87 


users, we present MathCAD, 
rewritten to take full advantage of 
the Macintosh interface. Entering 
operators and Greek letters into 
equations is pure simplicity! 

Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information, 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 

Available for IBM’ compatibles 
and Macintosh computers. 

Call for UNIX platform availability. 

TM and ® signify manufacturer’s trademark or 
manufacturer’s registered trademark respectively. 


After centuries of practice, 
mankind perfects engineering 
calculations: MathCAD. 


Announcing MathCAD 2.5: 
The Dawn of a New Age. 

What the historians will call it, 
only time will tell. 

Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, 
the only math package that looks 
and works the way you think. 


MathCA D 2.5 includes 3-D plotting, HPCL sketch 
import , and PostScript output. 


MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula¬ 
tions in a way that’s faster, more 
natural and less error-prone than 
the way you’re doing them now— 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now there’s MathCAD 2.5, 
a dramatically improved version 
that includes three-dimensional plot¬ 
ting, enhanced numerical analysis, 
PostScript® printer support, and 
HPGL file import from popular 
CAD programs like AutoCAD.® 

And like before, MathCAD’s live 
document interface™ lets you enter 
equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 


MathCAD* 

MathSoft, Inc. 201 Broadway, Cambridge, MA 02139 


U.K.: Adept Scientific 0462-480055; France: ISE CEGOS 1-46092768; Germany: Softlinc 07802-4036; Japan: CRC 03-665-9762; Finland: Zcncx Ov 90-692 7677 PE 
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DAT’S A SOLUTION 


when a tape is being read later, such as 
those produced by capstan flutter. For¬ 
ward error correction (FEC), used only 
in DAT drives, reduces the error rate to 
one in 10 15 bits. To put it another way, 
there is only one error per 1,000,000 
tapes. 

The drive’s electronics implement er¬ 
ror correction using information from 
two correction layers on the tape. FEC 
can correct up to 640 consecutive bytes 
in a 4K-byte block. Older tape-recording 
methods, such as quarter-inch, cannot 
ensure this level of accuracy. 

Both DDS and DATA/DAT use a tech¬ 
nique that segments the data-recording 
track into two areas of the tape. Approxi¬ 
mately 60 percent of each track is allo¬ 
cated to user data and error-correction 
coding. The remainder stores the auto¬ 
matic track-finding information used to 
keep the tape head centered on the track, 
along with saveset marks and file marks. 

Interleaving 

Both DAT formats support interleaving, 
which prevents the stop/start phenome¬ 
non that occurs when a tape drive must 
stop its streaming operation because it 
must wait for the host to catch up. A DAT 
system supports interleaving by buffer¬ 
ing data and by writing only complete 
groups of data while the tape is in contin¬ 
uous motion. This provides an economi¬ 
cal way to use an entire tape from begin¬ 
ning to end without wasting start/stop 
time. Sophisticated DAT drives now con¬ 
tain “adaptive interleaving” that short¬ 
ens the tape-repositioning time even 
more. 


Although DDS and DATA/DAT have 
been introduced as separate standards, 
they will probably continue to coexist. 
Backup applications that don’t require a 
quick file-restore feature can use the 
slightly faster DDS format. Applications 
requiring quick access to file marks and 
fast restore will use DATA/DAT. 

Modes of Access 

DAT systems support three modes of ac¬ 
cess: streaming, random, and update-in¬ 
place. With streaming access, you ap¬ 
pend data onto a tape. To change a file, 
you write a complete new version; all 
previous versions of the file remain on 
the tape. The partition, or tape, does not 
require preformatting, and no spare 
groups are provided. 

With random file access, you can lo¬ 
cate any file on a 1- or 2-gigabyte tape in 
less than 60 seconds. A DAT system, 
uniquely, does this in a way that emu¬ 
lates a standard block device, such as a 
floppy or hard disk drive. A tape, or a 
subportion of a tape called a partition, 
must be preformatted. The formatted 
tape (or partition), now called a data 
group, can be overwritten, or refreshed, 
without the need to change other sections 
of the tape. Note that 4-mm DAT storage 
devices can do random reads (as opposed 
to random writes) in all three modes of 
access. 

The update-in-place mode is the most 
advanced form of the random-access 
technology. In this mode, data access is 
a combination of both the random- and 
sequential-access methods. Append and 
overwrite capabilities are both provided. 


but no preformatting is required. In¬ 
stead, formatting is done “on the fly” by 
allocating spare groups at set intervals. 
This method of dynamically formatting 
and altering files increases data transfer 
rates with random writes, while simulta¬ 
neously maintaining areas of the tape 
with streaming compactness, where 
needed. 

DAT’s Bright Future 

With primary disk storage growing at a 
precipitous rate, DAT technology offers 
a fast, reliable way to keep those big 
disks safely backed up. It can be useful 
in other ways, too. With a DAT system’s 
random-access and update-in-place ca¬ 
pability, you might want to keep primary 
storage uncongested by off-loading cer¬ 
tain files (e.g., images) to tape. That sce¬ 
nario would require more sophisticated 
application software than is available for 
DAT systems today, but it’s entirely fea¬ 
sible. 

A DAT system offers a higher level of 
reliability and data integrity than its ana¬ 
log predecessors. Already more than 
15,000 DAT drives are installed in Eu¬ 
rope and the U.S. The technology re¬ 
quires little training. If you’re responsi¬ 
ble for large quantities of data, you’ll 
probably soon be saving that data on a 
DAT. ■ 


Karina Lion is executive director of pub¬ 
lic relations and corporate communica¬ 
tions for GigaTrend . She holds a B.B. A. 
degree from George Washington Univer¬ 
sity. She can be reached on BIX c/o 
“editors. “ 


ViVa 2400 baud Modems 


FAX It - Compress It 




Send It with ViVa! 


The ViVa 24. 24fx and 24m external 
modems expand your world with standard 
2400 baud transmission rate, built-in FAX 
capability, or MNP 5 data compression. 



All ViVa internal and external modems 
are 100°/o Hayes compatible and support the 
Hayes "AT” Command Set. 

ViVa modems fit easily into your IBM 
PC, XT, AT, PS/2, 386, 486 and IBM com¬ 
patibles and each is backed by a FIVE YEAR 

warranty 1 - 800 - 854-7600 

ComputerPeripherals.inc 

667 Rancho Conejo Blvd. • Newbury Park, 
California 91320 • 805-499-5751 
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A Complete 386-33 MHz 
Cache System For Under $2,000. 



Finally, you can afford to put the fastest 386™computer at your 
fingertips to enjoy the performance that once only belonged to 
the ranks of File Serve rs, M ul ti -user host Comp □ ters and CAD/ 
CAM/CAE Workstations* 

Other manufactures with their simple-minded direct-mapped 
Cache atchitectures were obsessed with churing out the best 
benchmark numbers* We, however, were not convinced DOS 
and Power Meter 1.3 is any example of a typical real life 
application (registering at 8*003 M1I%, wc arc not too shabby 
either). With Two-Way Set Associative Cache capability, our 
386™ is also more attuned to run the emerging multi-tasking 
operating systems IikeG5/2®and UNIX™ where modular code 

MIS 386™ 33MHz STANDARD 

• 1MB SONS RAM 

* 32K 25MS SRAM CACHE 

■ INTEL®/WEITEK® MATH CO-PROCESSOR SOCKET 

• TEAC® 5.25’' 1,2MB FLOPPY DRIVE 

* TEAC® 3,5 M 1.44MB FLOPPY DRIVE 

* 43MB 28MS AT HARD DISK DRIVE 

* 2 SERIAL, 1 PARALLEL AND 1 GAME PORTS 

* MGP ADAPTER 

* SAMSUNG® 12" AMBER MONITOR 

• MICROSOFT® COMPATIBLE SERIAL MOUSE 

• NMB®101-KEY ENHANCED KEYBOARD 

• DESKTOP CASE WITH FIVE DRIVE BAYS 

- 220W POWER SUPPLY 

- ONE YEAR PARTS AND LABOR WARRANTY 

• 30-DAY MONEY BACK GUARANTEE 



sizes (of less than32K) and frequent code-switching are norms. 
Worrying about compatibility? Both IBM® and COMPA^f 
endorsed the same INTE1? 82385 Cache Controller. Further¬ 
more, we enhanced it with page-mode and interleaved memory 
in the event of a cache miss. It is the closest to a true 0-wait-state 
implementation on the market. 

Nobody does it better. Nobody! 


386-25MH* STANDARD System w/ 32K Cache 

$1*845 

386 25MHz STANDARD System (Non-Cache) 

$1*595 

386SX-IGMHz STANDARD System 

$1*145 

28612MHz STANDARD System 

$ 945 

486-25MHz STANDARD System w/64K Ext. Cache 

$3*795 


VGA (640x480) Upgrade 

Add 

$ 

360 

P-VGA (1024x768) Upgrade 

Add 

$ 

500 

80MB/212MB Hard Drive Upgrade 

Add 

$250/750 

4MB RAM Upgrade 

Add 

$ 

300 

64 K Cache Upgrade (386-25/33 MHz) 

Add 

$ 

120 

Vertical Case 

Add 

$ 

150 

Mini Vertical Case 

CALL FOR ADDITIONAL UPGRADE OPTIONS 

Add 

$ 

75 


Computer Systems 



F.O. Box 70897 Sunnyvale, CA 94086-0897 


Order Now 


VISA 


Prices and term* art subject to cliHUge without notice. JO days money hack does not include shipping 
charge, CA residents add appropriate sales tax. No surcharge on credit cord purchases. 

Personal and company checks require 7 wks clearance. AJI names mentioned are registered tradenuirks 

of thtlT ™p«Hv C CinU 229 on Rgadgr Servke Card (RESELLER S: 230) 


1-800-733-9188 

Office Hours’ M-F 9:00 am-6:O0 pm Pacific Time 



















































See the picture of quality for yourself. Discover 
the unsurpassed picture crispness, brilliance, 
and infinite range of color of the CTX monitors. 

Compare the superlative quality with the rest. 
Then check the affordable prices. 

1,000 words won’t do it justice. 

Available from CTX is a full range of powerful 
14" color monitors: from the top-of-the-line 
Multiscan to a Super VGA and Deluxe and 
Standard VGAs as well as EGAs and CGAs. 


—Technological Excellence. 

—Unbeatable Performance. 

—Exceptional Pricing. 

For a real picture of quality, see your local CTX 
dealer or contact: 

CTX INTERNATIONAL, INC. 

161 Commerce Way, Walnut, CA 91789 
714/595-6146, FAX 714/595-6293 

CTX SOUTH, INC. 

6090-F Northbelt Parkway, Norcross, GA 30071 
404/729-8909, Fax 404/729-8805 



Multiscan 

Super VGA 

Deluxe VGA 

Standard VGA 

Model 

3436 

5468 

5432 

5439 

Resolution 

1024 x 768 

1024x768 

640x480 

640x 480 

Horiz. Freq. 

15.75-38 KHz 

30418 KHz 

31.5 KHz 

31.5 KHz 

CRT Dot Pitch 

.28 mm 

.28 mm 

429 mm 

.39 mm 


Add to all these features complete IBM and 
Macintosh compatibility, handy up-front controls, 
non-glare direct etch screens, detach¬ 
able tilt/swivel bases, and reliable 
nationwide servicing, and you will agree 
that the CTX monitors are the best 
deal available on the market. 


Factory: 

CHUNTEX ELECTRONIC CO., LTD. 

6F, No. 2, Alley 6, Lane 235, Pao Chiao Rd. 

Hsin Tien, 23115 Taipei Hsien, Taiwan, R.O.C. 

886-2-9175055, Fax 886-2-9172736 

Watch for CTX’s new 17" and 21" Large Screen 
Displays coming soon. 


CTX 


WHERE MONITORS ARE CTXELLENT 


IBM is a registered trade mark of International Business Machines. Macintosh is a registered trade mark of Apple Computer, Inc. 
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STATE OF THE ART 
MAGNETIC VS. OPTICAL 


Getting 

Your Byte’s Worth 

Hardware-based data compression is transparent and 
automatically compresses everything you store 

Steven J. Vaughan-Nichols 



S ixty megabytes of 
files on a 40-MB 
disk! And 120 MB 
of data packed onto 
an 80-MB tape, with faster 
access time to boot. You can 
squeeze more data onto a disk 
or tape than you might think. 

More than ever, mass stor¬ 
age devices are bursting at the 
seams. Hard disk drives rou¬ 
tinely come in sizes of over 
100 MB, and some tapes can 
hold over a gigabyte of infor¬ 
mation. Even so, the number 
and size of files continue to 
outstrip storage capacities. 

Data compression is one so¬ 
lution. You may think of that 
as a software solution (see the 
text box “Software Solutions” 
on page 332), involving the 
selective compression of indi¬ 
vidual data files. However, 
hardware solutions also exist. 

Hardware data compression is 
transparent and automatically 
compresses everything you store. Often, 
these techniques are embedded in hard 
disk and tape drive controllers. 

A Gigabyte for QIC 

The most notable successes for hardware 
data compression have come in the realm 
of quarter-inch tape drives. For several 
years, the popular quarter-inch cartridge 
(QIC) format could hold no more than 


320 MB of storage. Recent advances in 
data-compression and tape-length tech¬ 
nology, however, have made it possible 
for these cartridges to hold over a giga¬ 
byte of information. 

With this boost in capacity, QIC tech¬ 
nology is emerging as a serious choice 
for any backup job. Within the next year, 
gigabyte-plus QIC drives will begin ap¬ 
pearing. Then, QIC can be considered 


not just for single-user sys¬ 
tems, but also for LAN back¬ 
ups and even mainframe and 
minicomputer backups. 

In the forefront of this tech¬ 
nology is Stac Electronics. Its 
product, the StacPack 9703 
data-compression chip, has 
become a market leader in 
this developing field. Indeed, 
the QIC Standards Commit¬ 
tee has declared Stacks hard- 
ware-compression algorithm 
a standard: QIC-122. 

But there are standards, 
and then there are standards. 
Many tape backup firms have 
hesitated to use the Stac chip. 
They are, understandably, 
concerned about backing the 
wrong horse in what is turn¬ 
ing into a four-way race of 
competing data-compression 
chips. 

Advanced Hardware Ar¬ 
chitectures, InfoChip Sys¬ 
tems, and Hewlett-Packard 
have also thrown their hats into the ring. 
Unfortunately, their chips are complete¬ 
ly incompatible with each other. Isn’t 
that just what you need—another com¬ 
patibility question to worry about? How¬ 
ever, it hasn’t stopped some companies 
from leaping into the fray. 

Colorado Memory Systems, a leading 
supplier of QIC tape drives, adopted 
Stac’s data-compression algorithm 


ILLUSTRATION: JOE GAST © 1990 
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GETTING YOUR BYTE’S WORTH 


Software Solutions 


T here’s more than one way to com¬ 
press data. Currently, the most 
popular method is to use a shareware 
or public domain file-compression pro¬ 
gram. You have several choices if you 
decide to go this route (see “Saving 
Space” in the March BYTE). 

Now, as then, PKzip from PKware is 
your best choice. The program, now up 
to version 1.10, continues to stand out in 
both speed and efficiency. In addition, 
you can now view zipped files and ma¬ 
nipulate them with popular commercial 
programs, such as Lotus’s Magellan. 

The popular LHarc 1.13 excels at 
data compression, but you can feel your¬ 
self growing gray as you wait for it to 
complete a job. There have been rumors 
that a turbocharged LHarc is in the off¬ 
ing, but so far I haven’t seen any sign of 
it. The other popular programs, PAK, 
ARC, and Zoo, remain unchanged. 

Software Pluses ... 

There are several advantages to using 
file-compression software. Foremost 
among them is that you have much more 
control over which files will be com¬ 
pressed. If you only want to slim down 
data files, like databases and spread¬ 
sheets, you can arrange to do that. You 
can leave executable files untouched. 

Another point in favor of this soft¬ 
ware is that you can use most compres¬ 
sion formats on a range of operating sys¬ 
tems. Zoo 2.01, its source code freely 
available, has been ported to every 
modern operating system. Unofficial, 
but effective, compression programs 
allow you to use LHarc’s LZH, PKzip’s 
Zip. and SEA’s ARC files on Unix, 


VAX/VMS, AmigaDOS, and Macin¬ 
tosh systems. 

Hiding behind this advantage is an¬ 
other one. Data that has been squeezed 
down by a chip must be expanded by the 
same kind of chip. This can make trans¬ 
ferring information from one system to 
another impossible. That may be exact¬ 
ly what you want for security reasons. 
On the other hand, it could be a major 
obstacle if your office uses several dif¬ 
ferent tape-backup systems. Software 
data compression avoids all this. 

There is one other factor that you 
should not overlook: money. None of 
these programs costs more than $100, 
and Zoo is free. If you’re willing to take 
the time to manage your burgeoning file 
collection, you can’t beat the price. 

... and Minuses 

That’s the good news. The bad news is 
that, compared to hardware compres¬ 
sion, these programs are as slow as 
mud. They all normally use a disk as a 
scratchpad for their temporary files. 
This performance shackle ensures that 
they will always lag behind pure hard¬ 
ware data-compression implementa¬ 
tions. 

There’s more. Compression routines 
that do their work in hardware are in¬ 
visible. You may never even know that 
your files are being reduced in size. But 
you’d never make that mistake using 
data-compression software. One thing 
they all have in common is their painful 
command-line interfaces. The only way 
to make them palatable to many people 
is to use a shell program like California 
Software Design’s Shez 5.6. 


before it had even made the move from 
software to silicon. In 1989, the com¬ 
pany adopted Stac’s algorithm in its soft¬ 
ware for the Jumbo tape line. 

This option enables you to increase the 
backup capacity of the QICs by approxi¬ 
mately 50 percent. This increase, in 
turn, drops media costs to well under 50 
cents a megabyte for the frequently used 
DC-2000 40-MB QIC drive. In addition, 
increased production has continued to 
force the price of QIC drives down. 

Even with the additional price of the 
Turbo-Compression data-compression 
board, these reductions push system 
prices per megabyte to well under $10. 
Coupled with the increased capacity of 


mass storage devices such as WORM 
(write once, read many times) and hard 
disk drives, QIC drives have thus become 
affordable and highly desirable options 
on even single-user systems. 

Data throughput, always a sore point 
when making backups, has also im¬ 
proved. The 9703 chip can, in theory, 
slim down input data at a rate of 750K 
bytes per second. More impressively, the 
chip can expand data to full size at up to 
5 MB per second. 

In practice, mechanical and data-path 
size considerations drop the overall sys¬ 
tem performance considerably. Even so, 
there’s an impressive increase in speed 
when you use a QIC-40-compatible tape 



Advertisement 

AUTOMATING ON 
A SHOESTRING 

By Julie R. Caruso 
Automating an of¬ 
fice on a budget is a 
common challenge 
businesses face. The 
project can be partic¬ 
ularly difficult when 
the company doesn’t 
have the money to 
replace a diverse 
, base of equipment 
Jk and software that 
has been purchased randomly throughout 
its history, and needs to incorporate 
these resources into an integrated, 
smoothly functioning network. 

A case in point is the automation of the 
Fulton County Planning and Economic 
Development Department in Atlanta, GA. 
Faced with a limited budget, an odd assort¬ 
ment of computer brands and models, a 
need to connect four individual departments 
with 30 users located in two buildings, and 
a growth plan that demanded a doubling of 
the initial network solution within a one 
year period, the County set to work finding 
the best solution. 

“Our major concern was to be able to 
link all the existing, yet different, types of 
personal computers, future add-on personal 
computers, and dumb terminals into a cost- 
effective system,” said Dr. June Woodward, 
who, as Director of the Georgia Systems 
Development and Technical Systems Depart¬ 
ment, oversaw the project. 

Woodward turned to National A. I. Lab, 
Inc., an Atlanta-based national distributor of 
network solutions, for help. After carefully 
assessing the County’s needs, Jim William¬ 
son, president of National A. I. Lab, recom¬ 
mended a “hybrid” system that combined 
both shared and distributed processing using 
PC-MOS and LANLink 5X, both products 
from The Software Link. 

“By combining both types of technology 
using products that are compatible with the 
broad base of hardware and software that 
the county already had in place, we gave 
them a solution that didn’t cost a lot of 
money and allows the expansion they 
require,” said Williamson. 

In fact, the system cost more than 
$200,000 less than other alternatives the 
county considered. In three years the net¬ 
work has grown from supporting 30 users 
to serving more than 104 users through a 
combination of PC-MOS, LANLink and 
Novell’s NetWare. 

“In addition to saving us money, our net¬ 
work has dramatically increased our pro¬ 
ductivity” said Dr. Woodward. Our word 
processing capacity has increased by more 
than 200 percent, and we’re doing much 
more of our work by computer because 
the network is accessible to everyone 
who needs it.” 


Julie Caruso is Managing Director and Director 
of Sales and Marketing for The Software Link, Inc . 
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PC-MOS 


The Multi-User Solution For The 
Multi-Dimensional Company 



Odds are, you're part of a multi-faceted organization* 
one that's involved in many different projects and 
activities* Every day you juggle dozens of tasks. So 
why are your PCs still doing one thing at a time — 
for one person at a time? 

Today's 286 and 386-based PCs provide the power 
to do much more* PC-MOS is the multi-user* multi¬ 
tasking software that unleashes that power* making 
your PCs as multi-dimensional as your business* 

Minicomputer Power For The Cost Of A PC! 

PC-MOS lets several users simultaneously run dif¬ 
ferent programs on a single* high-performance PC. 
One user can run a spreadsheet, while another uses 
the word processor and several others access a data¬ 
base — all at the same time! So instead of replicating 
expensive PCs* each user has an inexpensive monitor 
or terminal. The benefits are lower cost* more control* 
better security and consistency across applications. 
And at $595 for a 5-user version* you can afford to 
get started today! 

DOS Compatibility, NetWare Connectivity 

PC-MOS lets users run the popular DOS programs 
they use now — even Microsoft® Windows 286. Our 
gateway to NetWare lets you expand your Novell 

GSA Schedule/GSOOK S9 AG56440 

PC-MOS is a trademark oJ"Hhe -Schwem Link. All other products netemncwi era trademarks 
of tlwir respects cwnpanlfrs. Prices and policies subject lo change without notice. 


network inexpensively and easily. And PC-MOS 
requires no expensive wiring, and no network man¬ 
agement headaches. 

Proven Reliable With 100,000+ Users 

Because PC-MOS was the first DOS-compatible 
multi-user operating system, it offers broad compati¬ 
bility and the reliability of time-tested software. More 
than 100*000 satisfied users trust their work to PC- 
MOS each day Our latest version features an easy- 
to-use install program* lets you re-boot individual 
workstations* and supports high-resolution* bit¬ 
mapped color graphics. 

Call us today. WeTl show you how to add multiple 
dimensions to your PC. 


THE SOFTWARE LINK 

3577 Parkway Lane* Norcross, GA 30092 
1-800-451-LINK, (404) 448-5465 
FAX: (404) 263-6474 TELEX: 4996147 SWLINK 
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A One-Sweep Approach 


A typical example of the marriage of 
data compression and primary 
storage technology can be seen in Hew¬ 
lett-Packard's half-inch reel-to-reel 
streaming 7980XC tape drive. When 
using the 6250 GCR tape format, this 
drive uses a real-time data-compression 
engine and a “ super block mg” packing 
process to achieve data-compression 
ratios that average better than 2 to 1. 

The 7980XC accomplishes this by 
allying two different components. The 
first is the integrated circuitry that con¬ 
tains the data-compression engine. This 
subsystem catches data as it goes back 
and forth from the disk interface and the 
tape-cache buffers. Having captured the 
data, it then compresses and decom¬ 
presses it on the fly. 

The algorithm that actually does the 
work appears to be based on a public- 
domain version of the Lempel-Ziv algo¬ 
rithm, That isn’t surprising. Most data- 
compression schemes owe a debt to this 
algorithm and Us dose relative, Lem¬ 
pel-Ziv-Welch. Hewlett-Packard's en¬ 
hancement to the basic theory was to 
modify the contents of the data dictio¬ 
nary. This makes an algorithm that 
gives good compression results, no mat¬ 
ter how many data types it tackles in a 
single session. 

Removing Redundancy 

As with all compression algorithms, the 
key to success is the removal of data re¬ 
dundancy. That's more easily said than 
done. The Hewlett-Packard program 
encodes patterns that are found in the 
input stream. When a unique data string 


comes along, it's placed in a dictionary . 
The string can be any kind of data, from 
ASCII to imaging data. 

The dictionary contains records with 
two elements. The first field contains a 
unique string, and the second holds a 
code word that represents the string. 
This dictionary is made up of 4096 
record positions and must be initialized 
before data compression begins. 

The first eight locations in the dictio¬ 
nary are reserved for control flags. The 
next 256 positions are assigned a value 
range from 0 to 255. These represent the 
familiar ASCII characters. The remain¬ 
ing 3832 entries are set aside to hold 
unique strings. As the program fills 
these entries, it link-lists the other en¬ 
tries in the dictionary to them. The 
records always end with a pointer to the 
records that contain the ASCII values. 

The program searches the dictionary 
for matching strings as data is input. If 
it can't find a match, it enters the data 
string into the dictionary and assigns it a 
code word. These code words are output 
to the mass storage device, where they 
make up the building blocks of the com¬ 
pressed file. They are 9 to 12 bits long, 
depending on the record's position in 
the dictionary. If the record already 
exists, the program replaces the data 
string with the code word of the corre¬ 
sponding record. The program gives 
unique strings 12-bit-long code words 
after it fills all 4096 slots of the dictio¬ 
nary. 

At the beginning of the compression 
cycle, the program doesn't compress 
data. In fact, the data stream actually 


increases in size at first, because the 
first few 8-bit words are replaced by 9- 
bit codes. As the dictionary fills with 
multicharacter sequences, the 9- to 12- 
bit-long code words begin to represent 
character strings that are at least 16 bits 
long. An example should make this pro¬ 
cess clearer. 

The word cat is input as part of a data 
stream. The program searches for the 
first byte, c , in the dictionary. It’s found 
in the ASCII character set. Since a 
match has occurred, the next byte, a, is 
added to the string. Then the program 
searches for the string ca t If it doesn't 
find ca , it makes a new entry in the dic¬ 
tionary for the unique string. The pro¬ 
gram sends out the code word for the 
longest string that was matched before 
the new dictionary entry was made. In 
this case, the 9-bii code word for c is 
output. 

Then, the program drops the first 
byte from the search string, and the 
hunt begins for the character a. It's also 
found among the ASCII characters. The 
program adds the next input byte and 
looks for the string at , If it finds at in 
the dictionary, it adds the next byte, and 
then the entire search procedure begins 
again. 

In the event that the new search string 
isn't found, the program makes a new 
dictionary entry and exports the code 
word for the longest string that was pre¬ 
viously found, at, to the tape drive. In 
this case, a 9-bit code word now resides 
in the place of the 16-bit string at. Data 
compression has begun. 

The program doesn't attempt to scan 


in a Jumbo Plus system. Backup times 
are cut almost in half as the throughput 
increases from 2.3 MB per minute to 4.5 
MB per minute, Colorado Memory Sys¬ 
tems claims even better gains when using 
the drive with higher-capacity tapes. 

These performance improvements 
haven't been lost on other vendors in the 
field. Tandberg Data A/S is planning to 
add the Stac chip to its line of tape drive 
controllers. Archive, the largest QIC 
drive vendor, has also jumped on the 
Stac bandwagon. Its product, expected 
by the end of this year, is named the Vi¬ 
per 2650. This drive will use QIC-525 
tapes to store up to a gigabyte of data 
with an effective throughput of 500K 
bytes per second. 


DAT: Gigabytes for Gigabucks 

It's clear that by 1991 every important 
QIC drive will sport data-compression 
technology. That doesn't mean that QIC 
will rule the personal computer backup 
world, though. Digital-audiotape (DAT) 
drives that use hardware data compres¬ 
sion to good effect are also on their way. 

The first DAT competitor to see the 
light of day will be a 2.5-gigabyte 4-mm 
DAT drive, the TurboDAT, from Giga- 
Trend. Stac's ubiquitous 9703 chip pow¬ 
ers this SCSI device as well, but it's more 
than just another platform. The engi¬ 
neers of GigaTape GmbH* the German 
parent company of GigaTrend, have 
added several features to the drive. 

One of the most important of these 


features is the use of logical file marks, 
which lets you store more data on a DAT 
than older file-storage schemes allowed. 
This and other enhancements have 
brought random-file-access speeds down 
to 60 seconds or less. 

Archive has joined forces with Hew¬ 
lett-Packard to work on producing a com¬ 
pression-capable DAT drive. This device 
is still in the development stage. It will be 
based on a variation of HP’s DCLZ algo¬ 
rithm. HP already successfully uses this 
algorithm in its half-inch reel-to-reel 
7980XC tape drive compression copro¬ 
cessor. (See the text box “A One-Sweep 
Approach” above.) 

Peripheral Vision, a data-storage new¬ 
comer, is introducing the 4Sight series of 
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the data before building the dictionary 
to determine which strings occur more 
frequently than others. The statistics of 
data redundancy indicate that you can 
achieve good compression performance 
even with a 4K-byte dictionary. A larger 
dictionary or a sophisticated data-anal- 
ysis scan could increase data-compres- 
sion efficiency , but it would slow down 
the operation. This one-sweep approach 
is at the heart of today's speedy hard¬ 
ware data compression. 

Clearly, what would prove a good 


could deal with the high-speed through¬ 
put required of a tape drive controller. 

In the hardware version of the pro¬ 
gram, the dictionary is created in a 23- 
bit-wide static RAM bank* While it 
might seem that the dictionary could get 
by on only 4K bytes of RAM, it really 
needs more* This extra space handles 
data collisions that occur while building 
the dictionary, StilL the Hewlett-Pack¬ 
ard algorithm requires far less space 
than many other schemes, 

A single VLSI chip contains all the 


compression dictionary for one kind of 
file would not serve as well for another. 


4-mm DAT drives. These drives are sup¬ 
posed to raise the capacity of a 1.3-giga¬ 
byte cartridge by almost 300 percent, to 
5 gigabytes. The company says that data 
throughput also increases by almost the 
same measure, from about 180K bytes 
per second to TOOK bytes per second. 
The 4Sight 4-mm drive is not directly 
connected to the computer. Instead, the 
compression device serves as a bridge be¬ 
tween the tape system and the host. The 
compression system, which has its own 
housing, is connected to the drive and the 
computer by a SCSI, From the viewpoint 
of the host, the 4Sight DAT drive is just 
another SCSI tape drive. Several VLSI 
chips, controlled by an integral micro¬ 
processor, manipulate the data once it 


necessary programs and work space. 
This chip does both the compression 


arrives at the device. 

The actual data compression (or de¬ 
compression) occurs in a 128K-byte stat¬ 
ic RAM buffer. The data is then passed 
on, via a second SCSI, to the drive itself. 
If you wish, you can switch data com¬ 
pression off so that other devices can 
read its tapes, I expect this to become a 
standard option on all these systems. 
Versatility demands it. If this option isn't 
available, you may want to think twice 
before buying such a device, 

DAT drives have several obstacles to 
overcome, however, before they appear 
on every desktop. The chief obstacle is a 
lack of consensus on DAT formats, Giga- 
Trend and several other major companies 
support the Data/DAT format. Others, 


including Hewlett-Packard, back the 
DDS (digital data storage) format. 

While Data/DAT is technically supe¬ 
rior—it enables both random reads and 
writes while DDS permits only random 
reads—that doesn't mean it will be the 
winner. If you consider the number of 
Beta VCRs sold last year versus the num¬ 
ber of VHS VCRs, it’s obvious that tech¬ 
nical superiority is not the only criterion. 

And DAT drives are far more expen¬ 
sive than QIC devices. In fact, the pock- 
etbook blues may slow down DAT market 
penetration more than anything else and 
thus put the brakes on any DAT standard¬ 
ization efforts. 

Spare Room on Your Hard Disk 

Data compression on backup devices is 
all well and good, but what you really 
want is something that will give you more 
room on your hard disk. Several products 
have tried to meet this demand, and, sad 
to say, without exception, they've all 
crashed and burned. 

Contrary to popular opinion, data- 
compression and error-correction issues 
were not the culprits. The devices that 
have come and gone have floundered on 
the rocks of system integration. Every 
operating system has its own way of ad¬ 
dressing random-access devices. Fitting 
compression and decompression routines 
between such structures as the DOS file 
allocation tables (FATs) and the system 
BIOS is a difficult task. For instance, a 
file compressor could allow a logical 
drive to contain more than the 32 MB of 
files MS-DOS 3.x can recognize. New 
hardware systems may finally manage to 
fly past these hurdles. 

InfoChip Systems' Disk Expander is a 
half-length card that offers transparent 
compression and decompression under 
DOS 3.x, While its proven IC-1G5 com¬ 
pression coprocessor can work with any 
mass storage device, the Disk Expander 
board has been optimized for disk drives. 

Part of this optimization involves the 
use of what InfoChip calls “lossless" or 
“noiseless” data compression. This re¬ 
cording methodology uses proprietary 
algorithms to ensure that no errors creep 
in during the compression (or decom¬ 
pression) cycle. That may sound like 
wishful thinking, but it's not. 

InfoChip's error-free processing is 
based solidly on the pioneering work of 
information theorist and computer scien¬ 
tist Claude Shannon. Information loss, 
often feared in data compression, is ac¬ 
tually extremely rare due to successful 
implementations of the Reed-Solomon 
error-cor recti on algorithm, InfoChip 
has taken a different road from that of 


To ensure maximum performance, the 
engineers at Hewlett-Packard have pro¬ 
grammed the chip to reset the dictio¬ 
nary frequently. 

This approach has two points in its 
favor. The most important is that it 
forces the dictionary to adapt to changes 
in the current data stream. The second 
is that the code-word length for the most 
recent repeating patterns will be set to 9 
bits. 

In other words, the algorithm is al¬ 
ways trying to gel the highest possible 
theoretical compression without wast¬ 
ing the time involved in analyzing the 
data and then operating on it. But the 
method isn't perfect. By resetting the 
dictionary every time x number of kilo¬ 
bytes have been processed, perfor¬ 
mance suffers when the nature of the 
data stream doesn 't change. 

Three Systems on a Chip 
Originally, Hewlett-Packard coded the 
algorithm and proved it successful in 
Pascal, From there, it was ported to a 
proprietary integrated chip. The com¬ 
pany then made several changes to en¬ 
sure that the implemented algorithm 


and decompression processes, but it can 
only do one at a time, Hewlett-Packard 
heightened the chip's efficiency by di¬ 
viding it into three semi-autonomous 
systems: the input/output converter, the 
compression and decompression con¬ 
verter, and the microprocessor inter¬ 
face, Each section operates indepen¬ 
dently of the others for the most part. 
Thus, the chip can maintain a high per¬ 
formance level even with changes in the 
throughput speed. 

Compression and decompression are 
closely bonded in this algorithm. Un¬ 
like such algorithms as Huffman cod¬ 
ing, the data dictionary is an integral 
pan of the compressed data. As such, 
the program must re-create it every tune 
it needs to decompress a data set. 

While this process yields additional 
space savings, it also means that decom¬ 
pression can start at only a few specific 
points in the data. It would be almost 
impossible, for instance, to translate a 
fragment of a compressed file into its 
original form. In practical terms, this 
means that data can be decompressed 
only when it is presented in proper order 
to the decompression hardware. 
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other companies, one that should lead to 
even more reliable data compression. 

A software driver bridges the gap be¬ 
tween the operating system and the hard¬ 
ware interface. It maps compressed files 
to the DOS FAT and intercepts all operat¬ 
ing-system and applications calls to the 
drive. This software bridge is necessary 
because the minimal storage unit under 
InfoChtp is the duster. 

True random block read and write op¬ 
erations will go much more easily than 


when you try to work with a file-based 
system. This means that an unaugmented 
DOS will be unable to use a disk partition 
under the Disk Expander. However, this 
may not be a major objection, 

InfoChip's president. Dr. Kai P. Yiu, 
has stated that his company's aim is to 
produce a bootable drive that any normal 
DOS application can run on. If you don't 
want to put all your eggs in one basket, 
Disk Expander lets you have both com¬ 
pressed and uncompressed partitions. 


QIC 'n Easy Access to all your 
Data Everytime 


AS/400 

Sys 36/38 

Apollo 

Everex 

Sun 

Sytos 

UNIX 



OqicpakQ 


Lotus 123 

DBASE 

Mail Merge 

Secure Data 

Duplication 

XENIX 

UNIX 


The QICPAK family provides unique facilities to access 1/4” (QIC) 
data cartridges created on a wide range of Micros, Minis and Mid- 
Range Systems using your PC. This gives you a secure, low cost, 
fast and high capacity alternative, 

QICPAK's facilities cover all aspects of cartridge processing, including: 

• Extracting data directly from the cartridge into packages such as Lotus 
123 or DBASE or for use in Mail Merge applications. 

• Data files can be extracted by QICPAK from cartridges recorded on 
many systems, including: IBM System 36/38, IBM AS/400, IBM PORT, 
Apollo, Everex, Maynard, Mountain, Sun, Sytos, UNtX and XENIX 
systems etc. 

• QICPAK's High Speed Cartridge Duplication gives complete In-house 
control. 

• QlCPAK's Backup 8 Restore facilities are UNIX tar compatible 

• Custom applications, eg recorded information may be protected from 
unwanted access providing secure interchange of your confidential 
information. 

• Source in Microsoft & Turbo C, Turbo Pascal and BASIC is provided. 

We provide both QICPAK Kits for use with existing 1/4" cartridge 
drives and also complete internal & external solutions. Support is 
by the developers. 

Access & Visa Accepted 


VOGON 

VOGON ENTERPRISES LIMITED 
94 Easthampstead Road, Wokingham, 
Berkshire RG11 2JD 

Tel: (0734) 784511/890042 Fax: (0734) 890040 
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You will need a separate driver for 
every operating system you use (and their 
major variants). First to be released will 
be the MS-DOS 3.x driver. The beta ver¬ 
sion takes up about 27K bytes of conven¬ 
tional memory. It will work with most 
conventional interfaces—ST5G6, ESDI, 
and SCSI—with one exception: It won't 
work on Micro Channel PCs. Other 
drivers for DOS 4.x and Micro Channel 
systems are under development. 

Stac Electronics is also working on a 
card to bring in-line data compression 
to hard disks. This product is intended 
to compete directly with the InfoChip 
board. Stac is taking its time with this 
project, and no release date has been set. 

Stac also plans to use the device driver 
approach, but the company has bigger 
things in mind than drivers. Stac’s meth¬ 
od includes a restructuring of the MS- 
DOS FAT and other low-level data orga¬ 
nization structures. The driver will not 
cover the ground between the FAT and 
the compressed files, but rather the terri¬ 
tory between the file organization and 
the operating system and applications. 

It’s a tall order, but Stac seems up to 
the challenge. To quote Gary Clow, pres- 
ident of the company, “We’re being very 
cautious and spending a lot of time and 
effort in the qua!ity-assuranee area and 
compatibly testing before even announc¬ 
ing the product.” Stac plans for its driver 
to be compatible with DOS 3.x and 4.x 
and the Windows 3.0 environment. 

Cutting Its Teeth 

The promise of data-compcession firm¬ 
ware and hardware is bright. Graphical 
user interfaces demand data-storage and 
transmission rates that challenge even 
the biggest and fastest products of con¬ 
ventional data storage. Multimedia has 
data requirements that dwarf anything 
ever attempted on a microcomputer. 

The first generation of transparent 
data-compression devices has arrived in 
the nick of time, It may have teething 
problems, but there will be integral data- 
compression chips, on either a board or a 
drive, working in microcomputers with¬ 
in the next year. High-end-computer us¬ 
ers won’t be able to live without them. 
LAN managers and Unix administrators 
in the microcomputer world would kill 
for data-compression benefits now. 
Hardware data compression canh come a 
moment too soon. ■ 


Steven J. Vaughan-Nichols is a program¬ 
mer/analyst for Bendix Field Engineering 
Corp. (Seabrook, MD) supporting NASA 
communications. He can be reached on 
BIX as ft sjvn.** 





























Technology 

that stands the test of time 



For over 40 years now Sankyo 
have been supplying the world with 
motors (currently 150 million a year in 
fact), magnetic heads, card readers 
and industrial robots of outstanding 
technical excellence. 

I* true weVe been around a long 
time. But in all that time weVe never 
once rested on our laurels. 

Instead weVe always aimed to 
push the boundaries of technology and 
design still further. 

Something that's especially true of 
our approach to the tape drive market. 



Sankyo tape drives offer state-of-the- 
art design and unrivalled reliability. 

Each drive is fully enclosed, has a 
direct drive motor, a door for media 


protection and modem design head 
mechanism. 

And as well as the Sankyo 
150Mb and 525Mb tape drives, we 
also provide sub-systems for PC 
applications. 

Indeed, what is true of our tape 
drives is true of Sankyo. 

Technology that stands the test of 
time, backed hy service of a quality to 
match. 

To find out more, contact Roger 
Kirkland, Telephone: (44) 628 810260 
or Fax: {44)628 819435 




Tape Drive Products 


PERFECTION THAT ONLY COMES WITH TIME 
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Masses of Storage 

For more information on the products and companies mentioned in this State of the Art section, 
contact the companies and organizations listed below. 


Archive Corp. 

1650 Sunflower Ave. 
Costa Mesa, CA 92626 
(714)641-1230 

Inquiry 1226, 

California Software 
Design 

P.O.Box 15248 
Santa Rosa, CA 95402 
(no phone listed) 
Inquiry 1227, 

Canon U.S.A., Inc, 

One Canon Plaza 
Lake Success, NY 
11042 

(516) 488-6700 

Inquiry 1228. 

Carlisle Memory 
Products Group, Inc, 
6625 Industrial 
Park Blvd. 

North Richland Mills, 
TX 76180 
(800) 334-8273 
(817)281-9450 

Inquiry 1229. 

Cipher Data 
Products, Inc, 

10101 Old Grave Rd. 
San Diego, CA 92 L31 
(800) 424-7437 
(619)578-9100 
Inquiry 1230, 

Colorado Memory 
Systems, Inc, 

800 South Taft Ave. 
Loveland, CO 80537 
(800) 432-5858 
(303) 669-8000 
Inquiry 1231. 


Compaq Computer 
Corp. 

P.O, Box 692000 
Houston, TX 77269 
(800) 231-0900 

Inquiry 1232. 

Energy Conversion 
Devices, Inc. 

1675 West Maple Rd. 
Troy , Ml 48084 
(313) 280-1900 
Inquiry 1233, 

Exabyte Corp. 

1685 38th St. 

Boulder, CO 80301 
(303) 442-4333 

Inquiry 1234, 

Fujitsu America, Inc. 

3055 Orchard Ave. 

San Jose, CA 95134 
(408) 432-1300 

Inquiry 1235. 

Gigatek, Inc. 

1989 Palomar Oaks Way 
Suite A 

La Costa, CA 92009 
(619) 438-9010 
Inquiry 1236. 

GigaTrend, Inc. 

2234 Rutherford Rd. 
Carlsbad, CA 92008 
(619) 931-9122 

Inquiry 1237. 

Hewlett-Packard Co, 

3000 Hanover St. 

Palo Alto, CA 94304 
(415) 857-1501 

Inquiry 1238. 

Hitachi America, Ltd, 

50 Prospect Ave, 
Tarrytown, NY 10591 
(914) 332-5800 

Inquiry 1239. 


IBM 

Old Orchard Road 
Armonk, NY 10504 
(914)765-1900 

Inquiry 1240. 

InfoChip Systems, Inc, 
2840 San Tomas Expy., 
Suite 200 

Santa Clara, CA 95051 
(408) 727-0514 

Inquiry 1241. 

Intel Corp. 

3065 Bowers Ave. 

Santa Clara, CA 95051 
(408) 765-8080 

Inquiry 1242. 

JVC Information 
Products Co. of America 
2903 Bunker Hill Lane 
Santa Clara, CA 95054 
(408) 988-7506 
Inquiry 1243. 

Laser 

Magnetic Storage 
International Co. 

4425 Arrows we st Dr. 
Colorado Springs, CO 
80907 

(719) 593-7900 

Inquiry 1244. 

Maxoptix Corp. 

2520 Junction Ave. 

San Jose, CA 95134 
(408) 954-9700 

Inquiry 1245. 

Maxtor Corp. 

211 River Oaks Pkwy. 

San Jose, CA 95134 
(408) 432-1700 

Inquiry 1246. 


MCC 

3500 West Balcones 
Center Dr. 

Austin, TX 78759 
(512)343-0978 

Inquiry 1247. 

Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 

Inquiry 1248. 

Mitsui Petrochemical 
Industries 

LightStore Co. 

1825 South Grant St., 
Suite 550 

San Mateo, CA 94402 
(415) 572-2333 

Inquiry 1249. 

Mitsumi Electronics 
Corp. 

35 Pineiawn Rd. 
Melville, NY 11747 
(516) 752-7730 

Inquiry 1250. 

Mountain Computer, 
Inc. 

240 Hacienda Ave. 
Campbell, CA 95008 
(408) 379-4300 

Inquiry 1251. 

Nakamichi 

c/o Mass Optical 
Storage Technology 
(MOST), Inc. 

11205 Knott Ave. 
Cypress, CA 90630 
(714) 898-9400 
Inquiry 1252. 

NeXT, Inc. 

900 Chesapeake Dr. 
Redwood City, CA 
94063 

(415) 366-0900 

Inquiry 1253. 
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NoGate Consulting 

P.O* Box 88115 
Grand Rapids, MI 
49518 

(616) 455-6270 

Inquiry 1254, 

O.C.E.A.N. 
Microsystems 
246 East Hacienda Ave. 
Campbell, CA 95008 
(800) 262-3261 
(408) 374-8300 
Inquiry 1255* 

Panasonic 
Communications 
& Systems Co. 

Two Panasonic Way 
Secaucus, NJ 07094 
(800) 742-8086 
(201) 348-7000 
Inquiry 1256, 

Peripheral Vision 

7712 Paseodel Rey 
Playa del Rey, CA 90293 
(213) 574-1144 

Inquiry 1257. 

Philips-Dii Pont 
Optical Co. 

1409 Foulk Rd* t 
Suite 200 

Wilmington, DE 19803 
(302) 479-2500 

Inquiry 1258. 

Pinnacle Micro, Inc, 
15265 Alton Pkwy. 
Irvine, CA 92718 
(800) 553-7070 
(714) 727-3300 
Inquiry 1259. 


Pioneer 

Communications 

Sherbrooke Plaza 
600 East Crescent Ave. 
Upper Saddle River, NJ 
07458 

(201) 327-6400 

Inquiry 1260. 

PKWare, Inc. 

7545 North Port 
Washington Rd. 

Glendale, WI 53217 
(414) 352-3670 
Inquiry 1261. 

Psion, Inc. 

(subsidiary of Psion Pic*) 
118 Echo Lake Rd* 
Watertown, CT 06795 
(203) 274-7521 

Inquiry 1262, 

Quarter-Inch 
Cartridge Drive 
Standards, Inc. 

311 East Carrillo St. 
Santa Barbara, CA 
93101 

(805) 963-3853 
Members : Archive 
Corp ., Carlisle Memory 
Products, Cipher Data 
Products, Colorado 
Memory Systems, 

Gigatek, Laser Magnetic 
Storage International 
Co . r Mountain Computer, 
Sony Corp . * Tandberg 
Data A/S f 3M t Wangtek 
Inquiry 1263. 

Ricoh Corp. 

5 Dedrick Place 
West Caldwell, NJ 
07006 

(201) 882-2000 

Inquiry 1264. 

Seagate Technology 
920 Disc Dr. 

Scotts Valley, CA 95067 
(800) 468-3472 
(408) 438-6550 
Inquiry 1265. 


SEEQ Technology, 
Inc. 

1849 Fortune Dr. 

San Jose, CA 95131 
(408) 432-7400 

Inquiry 1266. 

Seiko Instruments 
ILS.A., Inc. 

PC Products Division 
1144 Ringwood Court 
San Jose, CA 95131 
(800) $88-0817 
(408) 922-5800 
Inquiry 1267. 

Sony Corporation 
of America 
9 West 57th St* 

New York, NY 10019 

(212) 371-5800 
Inquiry 1268, 

Stac Electronics 
5993 Avenida Enemas 
Carlsbad, CA 92008 
(619) 431-7474 

Inquiry 1269, 

System Enhancement 
Associates, Inc. 

925 Clifton Ave. 
Clifton, NJ 07013 
(201)694-4710 
Inquiry 1270, 

Tandberg Data A/S 
KJEL SASUN 161 
N-0808 Oslo 8 
Norway 
Inquiry 1428, 

Teac America, Inc. 
Data Storage 
Products Division 
7733 Telegraph Rd* 
Montebello, CA 90640 

(213) 726-0303 
Inquiry 1421. 

3M 

3M Center 

St. Paul, MN 55144 

(612) 733-1 HO 

Inquiry 1422. 


Toshiba America 
Information Systems, 
Inc. 

Disk Products Division 
9740 Irvine Blvd. 
Irvine, CA 92718 
(714)583-3108 

Inquiry 1423. 

Toshiba 
Semiconductor 
9775 Toledo Way 
Irvine, CA 92718 
(714) 455-2000 
Inquiry 1424. 

WangDAT 
151 Kalmus Dr., 

Suite K3 

Costa Mesa, CA 92626 
(714) 241-9613 

Inquiry 1425. 

Wangtek, Inc, 

41 Moreland Rd* 

Simi Valley, CA 93065 
(805)583-5255 

Inquiry 1426. 

Zenith Data Systems 
1000 Milwaukee Ave* 
Glenview, IL 60025 
(312) 391-8860 

Inquiry 1427. 


This resource guide lists 
information sources for 
the concepts and 
products listed in this 
section. Inclusion in the 
resource guide should not 
be taken as a BYTE 
endorsement or 
recommendation . 
Likewise, omission from 
the guide should not be 
taken negatively. The 
information here was 
believed to be accurate at 
the time of writing, but 
BYTE cannot be 
responsible for 
omissions t errors, or 
changes that occur after 
compilation of the guide * 
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We'll Build It 


ASSEMBLE YOUR OWN 
COMPUTER KIT! 

• Building your own computer provides you 
with a better understanding of components 
and their functions 

• Upgrading becomes a snap 

• In-depth assembly instructions included 

• Have your new computer assembled and 
running in three hours, using common tools 

• Software included 

• Purchase computer kits configured by 
Jameco or design your own 

Jameco 16MHz 80386SX 
Desktop Computer Kit 

Includes: 

• 80386SX Motherboard with 2MB RAM 
(expandable to SMB) 

• 101-key enhanced keyboard 

• Multi I/O Card 

• Toshiba 1.44MB, 35 " DSHD floppy disk drive 

• Baby sized desktop case 

• 200 Watt power supply 

• DR DOS by Digital Research and 
Diagsoft's QAPlus diagnostic software 

$1199.95 

JE3816 “ ,n “ 


Jameco 33MHz 80386 
Vertical Computer Kit 

Includes: 

* 80386 33MHz Motherboard with 32KB cache, 
4MB RAM (expandable to 16MB) 

* 101-key enhanced keyboard 

* Multi I/O Card 

* Toshiba 1.44MB, 3,5 ,f DSHD floppy disk drive 

* Vertical enclosure with 7 half-height drive bays 

* 300 Watt power supply 

* DR DOS by Digital Research and 
Diagsoft's QAPlus diagnostic software 

$2599.95 

JE3833 

UPGRADE YOUR COMPUTER! 

* Todays new software requires power; you may be 
able to upgrade your current system 

* Call us for information on upgrading today 

LOOK TO JAMECO . 

* Inexpensive entry to computing 

* Powerful office computer 

* Upgrading your current system 

Let us show you what we have to offer; 
call or write for the latest Jameco Catalog! 

(415) 592-8097 


I 



1355 Shoreway Rd., Belmont, CA 94002 

Ttermsr Prices are subject to change without notice. Items subject to availability and prior sale. Complete list of lerms/wa Iran ties is available upon request. 

All trade names arc registered trademarks of their respective companies, 
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Chips 

for the Nineties 
and Beyond 

Chips that speak, reason, and identify smells 
offer more than just MIPS 

Janet J. Barron 


hips aren’t just plain chips anymore. And they 
aren’t just faster, smaller, and smarter than 
they used to be. Nowadays researchers and de¬ 
velopers are creating microprocessors that will 
do things that were only theoretically possible a 
few years ago—like speak, identify smells, train themselves, 
and form conclusions with less than hard-and-fast facts. 

Here’s a look at some of the more interesting new chips. For 
the purpose of this article, Fll discuss only stand-alone micro¬ 
processors (versus chip sets or modules). All are programma¬ 
ble, meaning that they can be “taught” to perform a number of 
tasks within the particular class of applications they address. 

Many of these microprocessors don’t fall into the category of 
“conventional” chips, and some purists won’t consider them 
true microprocessors. But T have included them because they 
are noteworthy or have unique features or technologies that will 
probably affect the way you compute both in the near term and 
in the long run. 

Some of the microprocessors in this chip medley are still in 
the conceptual or architectural stages. Some are in the process 
of being produced, and some are already helping businesses use 
their devices more efficiently. 

Dealing with Logic That’s Fuzzy 

Currently, many of the most dynamic R&D efforts involve 
chaos, fuzzy logic, and neural networks. These techniques 
deal with ways of understanding and coming to conclusions 
about phenomena that are nonlinear in nature or aren’t clear- 
cut enough for conventional computers to handle efficiently. 

For example, the FC110 from Togai InfraLogic (see photo 
1) is a digital fuzzy processor capable of performing generic 
microprocessor tasks. However, in a couple of ways (i.e., its 
instruction set and its chip specifications) this processor is 
geared to handle fuzzy logic information. 

This chip’s FZAND and FZOR instructions were designed 
to perform fuzzy AND and fuzzy OR operations. (For more 
information on fuzzy logic, see “When Facts Get Fuzzy,” 


April 1988 BYTE). The following is an example of a rule that 
uses two premises. It is one of several rules used to demonstrate 
the balancing of an inverted pendulum. 

Rule 1: ;Clear the Alpha Register 

LOAD #FF,ALPHA 

;If(Theta == PM && dTheta == ZO) 

LHS ALPHA, §2 

Theta 
Theta.PM 
dTheta 
dTheta.ZG 
;Velocity - PM 
RHSC ALPHA, CONCL 

Velocity. PM 

The FC110 is one of the few chips that has an instruction that 
evaluates the entire left side (IF condition) of such a rule. A 
single LHS (left-hand-side) instruction on the Togai processor 
handles up to 255 fuzzy membership tests (versus several in¬ 
structions per test on chips not specifically developed for 
fuzzy-logic applications). The RHSC (right-hand-side by cen¬ 
troid) instruction evaluates the right side of the rule. 

The data processing portion of the FCI10 was also designed 
and sized to handle fuzzy-logic tasks. The processor runs at 10 
million instructions per second (MIPS) and, although mainly 
an 8-bit chip, can perform 16-, 24-, and 32-bit (as well as some 
other) operations especially suited for fuzzy-logic problems. 

Because of these features, Togai’s processor is suited for ap¬ 
plications requiring real-time performance, such as robotic 
joint/trajectory control, sensory fusion (combining the input 
from a variety of sensors), pattern recognition, and analytical 
and medical-instrument reading interpretations. 

Cloning the Brain 

Researchers have high hopes for neural networks as a potential¬ 
ly valuable processing technology. These artificial systems 
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Photo 1: The FC110. On the bottom left of the dye f the 
ALU path is set up so it will do 8-, 16-, or 32-bit 
operations. The large block at the lower right 
contains the hardware to implement the special 
instruction set that performs fuzzy-logic operations. 



Photo 2: This is a rendering of the Bellcore chip 
that contains three major functional areas; the 
noise generator (extreme right), the neurons (just 
to the left of the noise generator) , and the synapse 
array (to the left of the neurons), Most of the chip 
is occupied by the learning synapse array. 


simulate how it is believed the human brain works, learning by 
example rather than having to be programmed. (For more in¬ 
formation on neural networks, see the State of the Art section 
in the August 1989 BYTE.) 

As of this writing, at least a dozen organizations claim to 
have produced working neural-network chips. In the last quar¬ 
ter of 1988, using VLSI technology, scientists at Bellcore (the 
research arm of the seven regional Beil holding companies) de¬ 
veloped an analog neural-network chip. The purpose of this 
processor (developed for research purposes only) is to perform 
high-speed on-chip learning in parallel. 

Recently, Bellcore’s researchers enhanced the learning al¬ 
gorithm and produced a new version of the chip that can learn 
as well as evaluate information at the rate of about 100,000 pat¬ 
terns per second. There are 160,000 transistors and 496 bidi¬ 
rectional synapses (electrical connections between neurons) on 
the new chip (a 7- by 8-mm die). Each of these synapses has 5 
bits of dynamic range and 32 neurons with variable gain. (A 
neuron is the nerve-cell body and all its processes.) The learn¬ 
ing synapse array covers most of the chip (see photo 2). 

This second-generation learning chip can perform 10 s con¬ 
nections per second, as well as the same number of connection 
updates per second. Bellcore calls its neural-network processor 
a “cascadable” learning chip: It can be cascaded (arranged so 
that the output of one feeds directly into the input of another) 
for larger systems with no degradation in performance. A neu¬ 
ral-network chip with this type of processing power and self- 
learning features can tackle hard-to-handle applications such as 
visual pattern recognition, speech synthesis and recognition, 
and network optimization and control. 

Alternative Neural Network Approaches 

It should come as no surprise that Intel has thrown its hat into 
the neural-network ring in a big way. The company has already 
produced one neural-network chip and is in the process of let¬ 
ting another company use some of its technology to produce a 
second chip. Intel also has a neural-network workstation in the 
prototype stage, 

Intel used CMOS-Ill EEPROM technology and a 208-pin 
PGA (pin grid array) package to create its first neural-network 
device, dubbed an electronically trainable analog neural net¬ 
work, or ETANN (see photo 3). ETANN contains 64 analog 
processing elements and 10,240 trainable weights. It is current¬ 
ly being provided to system developers as an experimental chip 
for prototyping and research. 

Because of its highly parallel architecture, the chip achieves 
a blazingly fast computation rate—roughly 2 billion multiply 
accumulates (interconnections) per second. Another feature of 
ETANN is that it uses floating gate storage (versus digital 
RAM elements or analog DRAM storage) for its weights. 

Since it was Inters first entry into the neural-network field, 
the company took a conservative approach by not adding a 
learning capability to the chip. Thus, you need some support 
tools to train ETANN. A PC-based simulation and training 
program from California Scientific Software (developer of the 
BrainMaker neural-network simulator) provides the learning 
capability. 

ETANN’s speed and parallelism make it good at mapping 
and character- and pattern-recognition. But because the chip 
has a memory limitation of about lOK bytes, it is not good at 
performing recognition tasks that require a large database. 

This past spring, Nestor was awarded a $1.2 million contract 
from the Defense Advanced Research Projects Agency 
(DARPA) to develop a neural-network chip in conjunction with 
Intel. According to Nestor, the N1000 device will be capable of 
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processing 150 billion synapse interconnects per second and 
will function as a true learning device and parallel processor. 

The inherently fault-tolerant N1000 will incorporate Intel's 
proprietary flash memory technology (see “Store Data in a 
Flash" on page 311), The N1000 will use an estimated 250,000 
flash memory cells to implement a nonvolatile storage capabili¬ 
ty that is expected to provide 10-year data retention. Portions of 
the data path are parallel, and portions are multiplexed. One of 
the noteworthy features of the N1000 is that learning can he 
performed on-chip (as opposed to in software). 

A chip as fast as the N1000 is ideally suited for applications 
such as speech, handwritten character and pattern recognition, 
machine vision, signal processing, on-board automotive diag¬ 
nosis, and industrial process control. 

Sniff Chip Coming 

If the collaboration between the University of California at 
Irvine (UCI) and Adaptive Solutions is successful, a new chip 
will be born that can identify, discriminate between, and stone 
odors. 

The olfactory system was the evolutionary precursor to the 
rest of the brain's cortex. If Adaptive Solutions is able to trans¬ 
late a simulation of the olfactory cortex onto a chip, researchers 
may begin to understand other kinds of primary perception, 
such as vision, hearing, and touch. Understanding the olfactory 
system would be one of the first steps toward figuring out how 
the neocortical brain functions really work (the neocortex 
comprises 80 percent to 90 percent of the brain), 

UCI scientists Richard Granger and Gary Lynch performed 
the research that resulted in programming a computer to dupli¬ 
cate the wiring of neurons in the olfactory cortex. “Identifying 
smells is a tentative first step toward circuit designs that may 
emulate those in our heads," says Granger. As the simulation 
receives the computer equivalent of smells, it stores memories 
by creating a hierarchy of categories and sorting the sensory 
information into finer classifications with each “sniff.” 

Currently in architectural form, this neural-network proces¬ 
sor will learn with on-chip hardware. You will be able to tweak 
the chip to work with any neural-network learning mode! by 



Photo 3: Intel f s nonvolatile ETANN chip 
provides permanent true analog weight 
storage without refresh 
or battery backup. Its 10,000 
multipliers and 20.000 analog 
EE PROM cells take up the bulk 
of the dye area , 


reconfiguring its microcode. Tasks will be distributed among 
an array of parallel processors that can process up to 300 mil¬ 
lion connection updates per second during learning. The chip 
will hold a single layer of processing nodes, which are time- 
shared among all the virtual connection nodes in a network (see 
figure 1). (A virtual node concept uses time-division multi¬ 
plexing to simulate all the layers in a particular network, one at 
a time,) 

Help for Your Shrinking Desktop 

Are you getting the feeling that space on your desktop is shrink¬ 
ing in direct proportion to the number of imaging devices be¬ 
coming available? Wouldn’t it be nice to be able to replace all 


MASSIVELY PARALLEL AND EXTENDABLE ARCHITECTURE 


Ou thus 



Figure 1: Adaptive 
Solutions 1 architecture can be 
extended in two directions. 
Each chip has 64 processor 
nodes , and additional chips 
can be added to provide 
arrays of hundreds of 
processors , Virtual 
processors, called 
connection nodes, are 
mapped to each physical 
processor, creating thousands 
of neural-network nodes. 
Loopback techniques and 
broadcast from any 
processor allow arbitrary 
interconnection of all 
nodes , 
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Figure 2; ShBoom has separate 32-hit internal buses for 
address and data. Both access the CPU> its two stacks, and the 
I/O processor ♦ These buses are multiplexed into a single 32-bit 
external bus with DR A M and I/O control signals. 


the clutter with a single box that (with the addition of special 
software) would let you scan* copy, and print documents; desk¬ 
top publish; communicate via fax* voice* and E-mail; transmit 
data; and be networked to your entire workgroup? 

A sophisticated chip from National Semiconductor can per¬ 
form all these imaging functions. Tagged the NS32GX320* the 
chip was designed for computation-intensive, embedded-con¬ 
trol applications. Concurrent processing* digital signal pro¬ 
cessing (DSP) instructions* and a two-channel DMA controller 
are features of this new member of National Semiconductor's 
family of embedded system processors. 

The 32-bit chip's internal organization allows a high degree 
of parallelism in executing instructions, on-chip BitBlt instruc¬ 
tion primitives and logic* stack instruction syntax tuned for 
PostScript execution* and a two-way set-associative data cache 
for character generation. The NS32GX320 integrates more than 
390*000 transistors that are fabricated in submicron* double- 
metal CMOS technology and* according to National Semicon¬ 
ductor* achieves a peak performance of 15 MIPS. 

This microprocessor was designed for applications such as 
embedded control of high-performance laser printers* intelli¬ 
gent terminals, and solid-state phone answering. It can also act 
as a controller for fax machines (including Group 4 ISDN), 
scanners* or multifunctional combinations of both. 

Stack ’Em Up and Go Forth 

A stack-based processor has an architecture that is optimized 
for real-time control with specific capabilities and features that 
make that type of operation its best application area. Among the 
companies that are preparing stack-based chips for commercial 
production are Harris Semiconductor and Computer Cow¬ 
boys. 

One of the newest chips from Harris Semiconductor is the 
RTX 2010. This enhancement of the company's RTX 2000 
chip will be able to run floating-point and DSP operations. The 
2010 was not designed as a 32-bit chip* but as a high-perfor¬ 
mance 16-bit microprocessor. It has a built-in 48-bit multiply- 
accumulator that provides its DSP capabilities. In working sili¬ 
con now, Harris's 2010 is due out at the end of this year. 

Why do a stack processor? According to Phil Koopman* one 
of Harris's leading experts on stack-based microprocessors* it 
fills the need for low-cost* low-performance processing. Why a 
stack-based processor for the embedded controller market? 
Again according to Koopman* “Outside the hlghest-vol- 
ume product, DRAMs, the next largest market is microcon¬ 
trollers,” 

Because they are stack machines* both the Harris and Cow¬ 


boy Computer chips run Forth well. Why Forth? A character¬ 
istic of high-level machines is that they were optimized for a 
particular language to the exclusion of being able to run other 
languages. Forth makes a natural assembly language for a 
stack machine, but, if you wish, you can also work in C instead 
of an assembly language. Both companies offer an ANSI C. 

Although both chips are stack-based. Chuck Moore (com¬ 
puter pioneer* software innovator* and creator of Forth) went 
down a different trail with his ShBoom chip. He designed it to 
be a 32-bit chip with two processors—each with its own in¬ 
struction stream* sharing memory. An I/O processor directs 
time-synchronous data transfers while the CPU asynchronous¬ 
ly runs the ALU, A low-power (100 milliampere) CMOS 
microprocessor* Moore's chip was designed for an inexpen¬ 
sive* fast (I-megabyte, 20G-MIPS peak speed) computer. It has 
8-bit instructions so that each 32-bit word is a 4-instruction 
cache. 

Figure 2 shows the chip's external 32-bit address and data 
bus interfaced to its internal 32-bit address and data buses. 
These buses link the stack caches, the CPU with its registers, 
and the ALU with the I/O processor and its registers. At power- 
up* the I/O processor writes 32-bit data into DRAM after four 
reads from 8-bit ROM. With this bootstrap* additional data can 
be loaded from ROM* disk* or serial line. 

This type of chip may be used in areas such as storage and 
transfer of data as well as communications. Stack-based micro- 


his prototype 

may show that digital GaAs is ready 
for ultralarge-scale ICs and that 
it is possible to build 
GaAs logic circuits that will operate 
over a wide temperature environment. 


processors such as these may be used as network controllers in 
high-performance LANs. They may also find applications as 
controllers for fiber-optic concentrators with multiple incom¬ 
ing fiber-optic lines handling packets of information that need 
to be switched. This type of chip responds to external events 
(e,g.* catching a packet off a LAN) quickly. 

TRON Offspring 

Suppose you want to economically produce a microprocessor 
that provides 32-bit addressing and upward compatibility with 
future 48- and 64-bit addressing modes. To make things even 
more challenging* say you want the end result to combine the 
high-speed simplicity of RISC and the programming ease of 
CISC. How do you develop a chip in record time with these 
features plus the ability to include very high-level instructions 
useful for a compiler or operating system? 

Today’s answer: Develop a chip based on TRON specifica¬ 
tions. Anyone can adopt them; they are free of charge; and they 
give companies an all-encompassing global computing solution 
(see “The TRON Project*” April 1989 BYTE). 
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Number 
Smasher® 
860 • 


' j The highest 

performance copro¬ 
cessor card to ever 
run in a PC, Number 

« Smashen860 delivers 
up to 80 million single 
precision floating point 
operations per second 
at 40 MHz and produces 
/. over 10 Unkpack mega- 

flops. The board comes 
standard with an ISA inter- • 
face, two Transputer Link 
Adaptors that allow it to 
interface with a Microway 
Quadputeror Videoputer, your 
choice of our NDP Fortran, C 
or Pascal for the 80860, plus 8 
megabytes of high speed memory. 


Quadputer 


The Microway Quadputer Ijs^ 
is the world T s most pop- 
ular PC Transputer develop- \ ^ 

ment environment. It can be 
purchased with two to four — 
Transputers and one to four 
megabytes of RAM per proces¬ 
sor. The Quadputer runs all the 
popular Transputer development 
software, ail of which is available 
from Microway. It is compatible with 
our Monoputer™which providesitolS 
megabytes of RAM and a single T800, 
our Videoputer™ which comes in VGA 


and higher resolution versions and is pow¬ 


ered by a memory mapped pair (T800 and 34010}, and our 
Linkputer™ whose cross bar switching network can 
dynamically link up to 32 Transputers. Finally, ail Microway 

Transputer products can be used with our Number Smasher- Microway NDP 860 Compilers make it easy to recompile your 

860 to provide out-of-this-worid numeric performance! favorite mainframe, 80386 or PC applicaton for the 80860. The 

resulting code runs on our XTEND-860™ environment under 

For more information, please call 508-746-7341. DOS, unix or Xenix. 


The World Leader in PC Numerics 

Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 
TEL 508-746-7341 * FAX 508-746-4678 

U.K. - 32 High St M Kingston-Upon-Thames, 081-541-5466 * Italy 02-74.90749 
Holland 40 836455 • Germany 069-75-2023 ■ Japan 81 3 222 0544 





CHIPS FOR THE NINETIES AND BEYOND 



Photo 4: The first 32-hit GaAs RISC 
microprocessor. Demonstrated in September 
1988, the chip had 13,000 TTL gates. 
Improvements have led to 10-times-faster gates 
and yields to support 30,000 gates. 


TRON (for The Real-Time Operating System Nucleus) is a 
standardization effort consisting of an open architecture, a 
family of VLSI chips, and system software. Although it is a 
recently implemented concept developed by Ken Sakamura of 
the University of Tokyo, several companies have already based 
processors on its specifications. Mitsubishi is one such com¬ 
pany, with its new family of M32 embedded controller micro¬ 
processors. 

One of Mitsubishi's TRON-based chips, the M32/100, has 
been optimized for any control application requiring general 
performance rates between 8 and 12.5 MIPS at 25-MHz clock 
rates. Due to its instructions for bit-mapping operations, this 
chip is a suitable 32-bit CPU for applications with graphics re¬ 
quirements. The M32/100 shines in areas such as laser print¬ 
ers, X Window System terminals, and telecommunications. 

Although currently produced with 1.0-micron technology, 
by the end of this year this chip is due to be fabricated with 0.8- 
micron process techniques. Because of its TRON heritage, the 
M32/100 provides a good application-specific IC core so that, 
with the addition of application-specific hardware, users can 
achieve an economical system-specific solution. 

First of the GaAs Chips 

Coming soon will be microprocessors fabricated from gallium 
arsenide (GaAs) instead of silicon, and possibly hybrid chips 
that are a combination of these and other materials. 

Texas Instruments (TI), one of the major innovators in the 
microprocessor industry, has in the prototype stage a DARPA- 
funded GaAs chip that has demonstrated some very impressive 
potential capabilities. At a DARPA symposium held last year, 
this chip was touted as being the world's fastest 32-bit CPU (see 
figure 3). 

TVs speedy 150-MHz pipeline RISC processor, with six 
pipeline stages, uses heterojunction-based bipolar technology, 
which is faster but more complex and expensive than conven¬ 
tional MESFET (metallic Schottky field effect transistor) tech¬ 
nology (see photo 4). According to company officials, this 
chip's nearest competitors are 80-MHz, 20-watt microproces- 


TI'S HIGH-SPEED GaAs MICROPROCESSOR 


Control 

flip-flop 


131 mils 
3 fast 


Read 

address 


452 mils 

2 fast 
1 nominal 



135 mils 


2 fast 

2 low-power 
1 ultrafast 


787 mils 


3 fast 
1 nominal 


1120 mils 
13 fast 


925 mils 
2 fast 


544 mils 


Setup time 
2 nominal 


Physicai gate count = 32 Total metal ^ 4094 mils 


Figure 3: This critical path analysis shows the trade-offs made in TI's chip between speed and power requirements (which are 
directly proportional in GaAs technology). Propagation delay due to metal interconnects is signif icant r increasing the critical 
path delay by 25 percent . Note that the design concentrates 13 fast gates at the ALU, where a 1120-mil interconnect would 
otherwise slow processing significantly. 
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JOSEPHSON JUNCTION 
TECHNOLOGY ADVANTAGES 



Figure 4: A comparison of switching time and heat-generation 
between several kinds of circuit elements. Note the orders of 
magnitude difference between those that use Josephson 
Junction technology and those that don 7. 


sors. TI’s prototype is a 13,000-gate microprocessor (equiva¬ 
lent to a CMOS chip with 50,000 transistors). 

TI has built and tested this 16,000-gate-equivalent logic gate 
device; emitter coupled logic usually runs in the 15,000-gate to 
20,000-gate range. The processor contains a 32-gate-delay crit¬ 
ical path with 200-picosecond-per-gate delays. More typically, 
high-speed processors contain a 20-gate-delay critical path 
with 650 ps-per-gate delays. This 20-gate-delay path length in 
GaAs would have required memories in the 1.5-nanosecond 
range, which is considered too demanding for current memory 
technology. 

Some of the first applications for this high-speed processor 
will be in military guidance systems where there is space for 
only one processor and it must do the work of six less-powerful 
chips. The TI GaAs offering will also lend itself to DSP and 
other very high data rate applications. 

This prototype chip offers many advantages, such as its 
small size and light weight. It has also been shown to be highly 
reliable and to offer reproducible performance. And, for logic 
and processing tasks, GaAs is faster than silicon. 

However, since TI’s chip hasn’t yet been commercialized, 
with the resultant optimization of its good features, it still has 
some disadvantages, as well. Although it will perform three 
times as fast as silicon chips, it will also cost three times as 
much. Another disadvantage is that, at this point, the processor 
does not contain much memory. GaAs is an intrinsically poor 
technology choice for microprocessor memory, compared to 
BiCMOS. 

Nevertheless, hopes are high for this high-speed, high-per¬ 
formance microprocessor. This prototype may show that digi¬ 
tal GaAs is ready for ultralarge-scale ICs and that it is possible 
to build GaAs logic circuits that will operate over a wide tem¬ 
perature environment. 

Toward Smaller and Faster Machines 

If, as some people believe, silicon- and GaAs-based devices 
will ultimately reach their size and speed scaling limits, sig¬ 
nificant opportunities will open up for microprocessors using 
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GET SUPERSOFTs 

Service Diagnostics 


All the software, alignment diskettes, parallel/serial wrap-around 
plugs, ROM POSTs and extensive, professional documentation to 
provide the most comprehensive testing available for IBM PCs, 
XTs.ATs and all compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 

NEW: SuperSoft’s ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that are compatible 
with the IBM ROM BIOS. It works even in circumstances when the 
Service Diagnostics diskette cannot be loaded. 

NEW: 386 diagnostics for hybrids and PS/2s! 

For over nine years, major manufacturers have been relying on 
SuperSoft’s diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSoft’s 
Diagnostics II for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment. 

All CPUs & Numeric Co-processors All Color Graphics & Monochrome 

System Expansion & Extended Memory Monitors 
Floppy, Fixed & Non-standard Disk Drives Parallel & Serial Ports 
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System Board: DMA, Timers, Interrupt, Adapters 
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Service Diagnostics for PC, PC/XT, and compatibles only.$169 

Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives) $ 60 

Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial) .$ 30 

Service Diagnostics for AT and compatibles only.$169 

Alignment Diskette for AT and compatibles (96 tpi drives).$ 60 

Wrap-around Plug for AT (serial).$15 

ROM POST for PC, PC/XT and compatibles only.$245 

ROM POST for AT and compatibles only.$245 

Service Diagnostics: The KIT (includes all of the above—save $502) . $495 
Service Diagnostics for PS/2 models 25/30 50/60 or 70/80 and compatibles 

(please specify).$195 

Service Diagnostics for 386 or V2, V30, or Harris, etc. (please specify). . . $195 
Diagnostics II is the solution to the service problems of users of all 

CP/M-80, CP/M-86 and MS-DOS computers.$125 

Alignment Diskette for PS/2 and compatibles (35 inch).$60 


To order, call 800-678-3600 or 408-745-0234 
FAX 408-745-0231, or write SuperSoft. 
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CHIPS FOR THE NINETIES AND BEYOND 


COMPANY 

INFORMATION 

Operational data on the chips discussed in this article was 

provided by the manufacturers. For more information, 

contact the companies listed below. 

Adaptive Solutions, Inc, 

Mitsubishi Electronics 

1400 Northwest Compton 

1050 East Arques Ave. 

Dr., Suite 340 

Sunnyvale, CA 94086 

Beaverton, OR 97006 

(408) 730-5900 

(503) 690-1236 

Inquiry 1003. 

Inquiry 1009. 

National Semiconductor 

Bellcore 

2900 Semiconductor Dr. 

290 West Mount Pleasant 

P.O. Box 58090 

Ave, 

Santa Clara, CA 95052 

Room IB-147 

(408) 721-5000 

Livingston, NJ 07039 
(201) 740-4324 

Inquiry 1010. 

Inquiry 1004. 

Nestor, Ine, 

1 Richmond Sq. 

California Scientific 

Providence. RI02906 

Software 

(401)331-9640 

10141 Evening Star Dr., 
Suite 6 

Inquiry 1011. 

Grass Valley, CA 95945 

Texas Instruments 

(916) 477-7481 

Defense Systems and 

Inquiry 1005. 

Electronics Group 

P.O. Box 650311 

Computer Cowboys 

MS 3926 

410 Star Hill Rd. 

Dallas, TX 75265 

WoodsideCA 94062 

(214)917-7698 

(415) 851-4362 

Inquiry 1006. 

Inquiry 1012, 

Togai InfraLogic, Inc. 

Harris Semiconductor 

30 Corporate Park, 

P.O. Box 883 

Suite 107 

MS 62A-Q21 

Irvine, CA 92714 

Melbourne, FL 32902 

(714) 975-8522 

(800) 442-7747 

Inquiry 1007. 

Inquiry 1013. 

University of California 

Intel Corp. 

at Irvine 

2250 Mission College 

600 Administration 

Blvd. 

Irvine, CA 92717 

Mail Stop 5C9-40 

(714) 856-6922 

Santa Clara, CA 95052 
(408) 765-9235 

Inquiry 1008. 

Inquiry 1014. 


alternative technologies. Processors developed using Joseph- 
son junction (Jj) superconducting technology stand a good 
chance of being serious contenders. 

Jj technology is based on the use of tunnel junctions (a kind 
of quantum-mechanical switch) made with a thin layer of insu¬ 
lating material. This insulator is sandwiched between layers of 
a superconducting material cooled to an extremely low tem¬ 
perature. Liquid helium is the coolant that is currently used. Jjs 
can switch voltages extremely quickly while consuming only a 
small fraction of the energy that conventional devices need (see 
figure 4). 

On the road to developing smaller and faster computers that 
feature high switching rates and very low power consumption t 


many U.S. universities, as well as companies like AT&T, 
TRW, Westinghouse, duPont, Conductus, and Hypres, are 
working with superconducting technology. But superconduct¬ 
ing ventures undertaken by dozens of Japanese companies and 
organizations are eclipsing U.S. endeavors in this field. These 
efforts have already resulted in prototype chips and other ele¬ 
ments based on Jj technology. 

In 1983, IBM abandoned its attempts to develop Jj products 
because it decided that commercialization of the technology 
would take too much time and cost too much money. About that 
time, as part of its fifth-generation computing effort, the Japa¬ 
nese government beefed up its interest in, and sponsorship of, Jj 
technology. 

Several Japanese governmental agencies, such as the Minis¬ 
try of International Trade and Industry, the Japanese Research 
Development Corp., and the Electrotechnical Laboratory, 
launched serious endeavors focused on developing Jj products. 
A couple of these undertakings, including that by ETL and one 
called ERATO (for Exploratory Research for Advanced Tech¬ 
nology)—an offshoot of JR DC—have paid off in Jj chips. So 
have some of the many private efforts by companies like Fu¬ 
jitsu, NEC, and Hitachi, 

ETL has reportedly developed a 1 -kilobit Josephson memory 
chip in which 90 percent of the cells can be accessed by the 
peripheral circuit. ETL has also announced completion of a 
four-chip, Jj-based RISC microcomputer that processes most 
instructions in 1 ns and consumes only about 6.2 milliwatts 
(mW) of power. 

ERATO is taking a new look at a device called the quantum 
flux parametron, developed about 30 years ago, that uses the 
Josephson junction. QFP researchers are exploring the possibil¬ 
ity of producing an ultrafast computer using this technology. 

Fujitsu has demonstrated a single-chip, 4-bit Jj microproces¬ 
sor with roughly 3000 gates and approximately 12 instructions 
stored in an on-chip ROM module. Its maximum clock fre¬ 
quency is said to be LI gigahertz, with a minuscule energy 
consumption of only 6.1 mW. Hitachi has also reported having 
developed a microprocessor similar to Fujitsu's in complexity 
and performance. 

This past spring, NEC scientists announced development of 
a 4-kilobit Josephson memory with a memory read-out time of 
580 ps (0.58 ns). Comprising about 25,000 Josephson ele¬ 
ments, the NEC chip measures 5 mm square, with a cell size of 
55 microns square. 

A Ticket to Tomorrow 

With the advent of new superconductive materials that can be 
used with higher-temperature coolants (liquid nitrogen, for in¬ 
stance), a number of experimental Jj processors, switches, A/D 
converters, and even computers are arriving on the scene. At 
the moment, niobium and niobium nitride are the most promis¬ 
ing superconductors of choice, while aluminum oxide, niobium 
oxide, and manganese oxide are the three most commonly used 
insulators. 

Many difficult material problems (as well as a lack of prog¬ 
ress in related memory technology) remain to be solved. But 
scientists may produce the next generation of chips and com¬ 
puters using Jj, SQUID (for superconducting quantum interfer¬ 
ence device), and QFP superconducting techniques. Circuits 
using these technologies may run faster, use less power, occupy 
less space, and in other ways outperform their conventional 
electronic counterparts. ■ 


Janet J. Barron is a technical editor for BYTE. She can be 
reached on BIX as '‘neural " 
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Periscope Model II includes a break-out 
switch and the new Version 5 software. 
The new software, included with all 
models, features a menu system that 
makes Periscope easier than ever to 
learn and use . 


Start saving money 
today. Cali Toll-Free: 
800 - 722-7006 


periscope 


The 

Periscope 

Company, Inc. 


1197 Peachtree St.. Atlanta. GA 
30361, USA * 404/B75 8080 
FAX 404/872-1973 


There’s just not 
much you can't 
debug with 
Periscope. 


For example, you 
can debug device 
drivers and 
TSRs, child pro¬ 
cesses, and soft¬ 
ware interrupts. 
You can trace DOS and debug 
foreground and background 
programs in the same session. 
Large programs are no problem. 
Periscope supports Plink and 
.RTLink overlays, and Windows 


Overseas, call: UK - Roundhill Computer 
Systems, 0672 84 535; Germany - H*B EDV, 
07542 6353; ComFood, 02534 7093; Sweden - 
I in Soft, 013 124780: Denmark ■ Ravenholm 
Computing, 02 88 72 49; Australia - BJE Enter¬ 
prises, 02 858 5611, 


ichard Fink, President 
of RainTree Computer 
Systems, writes, “...What 
it [ PeriscopeJ offers is 
probably the most compre¬ 
hensive debugging capability on 
the market today. And for you 
and me, that means getting to 
market sooner. Getting to market 
with a cleaner product That’s an 
objective we all know about.” 


Periscope 
handles the 
level of debug¬ 
ging you need. 


Whether you’re 
developing appli¬ 
cations written in 
a high-level lan¬ 
guage, doing 
low-level system 
development, or something in be¬ 
tween, Periscope can help you 
find the bugs. Randy Brukardt, a 
developer of the Janus Ada com¬ 
piler, writes, “I couldn’t imagine 
using anything else...It is just as 
useful debugging my Ada code at 
the source level as it is for finding 
bugs in assembler code, even 
TSRs and device drivers.’' 


Can you 
afford 
them? 


Periscope Version 5 

'' 1 — ' " 

/ 


3.0 programs in real mode. You 
can monitor software running on 
another system. And you can 
debug the boot process, hardware 
interrupts, and real-time code. 

The Periscope software runs on 
8088 through 80486 machines, 
supports 80386/80486 debug 
registers, and runs with 386 
control programs in the system. 


There’s a 
Periscope model 
for every budget. 


Prices start at 
$195 for soft- 
ware-only 
Model H-X. 
Model II with 
its handy break-out switch is 
$225. Model I with 512K of 
write-protecled RAM is $595 for 
PCs and $695 for PS/2s. Model 
IV with its real-time hardware 
trace buffer and breakpoints is 
$1895 to $2395, depending on 
your processor and its speed. 
We’ll be happy to help you decide 
which model you need. 
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Get the FasMatH 

Cyrix FasMath math coprocessors provide 
real advantages for all 386™computer users. 


FasMath 

provides 

faster 

performance on 
many popular 
software 
programs. 


THE FASMATH ADVANTAGE WORKS 
WITH YOUR FAVORITE PROGRAMS. 

If you thought that only scientists, 
engineers and programmers 
performing high-level mathematical 
calculations could benefit from the 
performance advantages that FasMath 
delivers, think again. FasMath helps 
hundreds of leading software 
programs work faster. These include 
spreadsheets, databases, accounting 
packages, and of course scientific, 
engineering and graphics applications. 
FasMath is easy to install in any 
80386 or 80386SX system, is fully 
compatible with IBM PC based 
software and socket standards, and is 
backed by a 5-year limited warranty 
and toll-free support hotline. 
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An unprecedented combination 
of performance and value. 

Cyrix FasMath is setting the 
standards for the 90S! 





SUPERIOR PERFORMANCE IS OUR 
MAIN ADVANTAGE . 

Performance is why you buy a math 
coprocessor. And, the entire line of 
Cyrix FasMath processors were 
developed with superior performance 
in mind. Cyrix engineers have 
designed FasMath utilizing new 
technology. The result — FasMath 
processors are the fastest, most 
accurate and consume the least 
amount of energy when compared to 
all other math coprocessors on the 
market today. 


Spreadsheet Calculation 



Coprocessor 

THE ADVANTAGES OF SPEED, 
ACCURACY AND LOW POWER. 

A math coprocessor offloads the 
complicated math functions from your 
computer^ main processor, providing 
actual time savings. Depending on 
your application, FasMath can deliver 
up to three times the application 
performance of the Intel 80387. 

No other math coprocessor provides 
greater time-saving advantages than a 
Cyrix FasMath processor. In addition, 
FasMath computes results to 2 0 
decimal digits of accuracy in the same 
time other coprocessors compute 
7 digits. With FasMath, accuracy is 
never sacrificed for the sake of speed. 
Another FasMath advantage is that the 
FasMath processor runs cooler and 
uses less power than all other math 
coprocessors — a feature that is 
especially important to laptop users 
who can take advantage of extended 
battery life by using FasMath. 


THE ADVANTAGES OF FASMATH 
ADD UP TO EXTRAORDINARY 
VALUE AND DEPENDABILITY 

The entire line of Cyrix FasMath 
numerics processors offers the value¬ 
conscious buyer distinct advantages — 
faster performance, improved accuracy 
and low power dissipation, all at 
competitive prices. What's more, there 
are tens of thousands already in use 
today, attesting to the products 
superior dependability. 

So when itls time to choose a math 
coprocessor, get the one with 
all the advantages — FasMath by Cyrix. 

The worlds most advanced numerics 
processors. 
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Cyrix manufactures a full-line of advanced processors for 386 system 
at various clock speeds. For more information 
or where you can buy FasMath in the U.S.A. or Canada 
call 1-800-FASMATH (1-800-327-6284) 
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FEATURE 


Modem 

Business 

A close look at the Bell and CC1TT standards 
for modem communications 


Steven E. Turner 


ending and receiving files over modem connec¬ 
tions is a routine procedure for most personal 
computer users. It’s not unusual, however, to 
find modems that can’t communicate effective¬ 
ly because of compatibility problems—they 
don’t all follow the same standards. 

For users, just understanding modem standards can be a 
problem. The maze of modem standards grows constantly. 
Look at modem advertisements and you’ll see a long list—Bell 
103J, Bell 212A, V.22, V.22bis, V.32—not to mention propri¬ 
etary technology and protocols that are licensed by individual 
companies. 

These standards cover a variety of transmission speeds and 
such features as error correction and data compression. The 
modem standards in use today come primarily from three 
sources: Bell Standards, CCITT Recommendations, or EIA/ 
TIA Standards. (For definitions and an explanation of how mo¬ 
dem standards are established, see the text box ’‘Where Modem 
Standards Come From” on page 354.) Table 1 shows the most 
common modem standards for data rates of from 300 bps to 
14,400 bps, over leased-line and dial-up telephone lines. 

Low-Speed Standards 

The most common low-speed standards in use are the Bell 103J 
standard for 300-bps transmission and the Bell 212A standard 
for 1200-bps transmission. Almost every modem sold in the 
U.S. supports these standards, either as the primary rate or as 
secondary fallback rates. Fallback rates are used when the mo¬ 
dem is unable to connect at higher rates, usually because the 
telephone channel is too noisy to provide error-free communi¬ 
cation at that rate. For example, if a modem attempts to connect 
at 2400 bps but determines that the line will not support that 
rate, the modem may try to connect at 1200 bps or 300 bps 
instead. 

The Bell 103J and 212A standards are two-wire, full-duplex 
standards. This means that modems that support those stan¬ 
dards use ordinary telephone lines, and they transmit and re¬ 


ceive data in both directions simultaneously. Even at 1200 bps 
(212A), the data rate is low enough that the data channel for 
both directions of transmission can fit comfortably within the 
3000-Hz-wide voiceband telephone channel. 

Because the CCITT was developing international standards 
during the 1960s (while Bell was defining U.S. standards), 
most 1200-bps modems in the rest of the world operate using a 
standard known as V.22. This is similar to the Bell 212A stan¬ 
dard, but the carrier frequencies at which the data channels are 
modulated are different. Thus, V.22 modems and 212A mo¬ 
dems are not compatible, unless special design changes are in¬ 
corporated. 

For 2400-bps transmission, most personal computer mo¬ 
dems in use today implement V.22bis. The Bell Standard for 
2400-bps data was never completely accepted, because at the 
time the telephone company's monopoly was dissolved, 2400- 
bps transmission wasn’t yet perfected. As a result, there is al¬ 
most universal compatibility among 2400-bps modems based 
on V.22bis. 

Like the lower-speed standards, V.22bis is a two-wire (dial¬ 
up line), full-duplex standard. To fit two 2400-bps data chan¬ 
nels in the 3000-Hz-widc voiceband telephone channel, the 
data bits are encoded into 4-bit bytes before transmission. Each 
data signal is then transmitted at 600 baud, and the two modem 
channels can again fit comfortably within the telephone-line 
channel. 

High-Speed Standards Grow 

Prior to 1984, modem transmission at speeds above 2400 bps 
was possible only by transferring the data over expensive four- 
wire (leased) telephone lines. Special standards, such as Bell 
208 for 4800 bps, V.29 for 9600 bps, and V.33 for 14,400 bps, 
were available for use with these leased lines. However, only 
users needing to transfer very large amounts of data could justi¬ 
fy the cost of leasing the telephone lines and buying the more 
expensive modems. 

In 1984, the CCITT approved V.32 for use with standard 
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Where Modem Standards Come From 


T o grasp the conglomeration of mo¬ 
dem standards, some understand¬ 
ing of where they come from and how 
they are made is important. The modem 
standards in use today come primarily 
from three sources. The modulation and 
coding standards are normally Bell 
Standards or CCITT Recommenda¬ 
tions. The interface standards are either 
CCITT Recommendations or Electron¬ 
ic Industry Association/Telecommuni¬ 
cations Industry Association (EIA/ 
TIA) Standards. 

The Bell Standards are holdovers 
from the 1960s when all domestic mo¬ 
dem standards were set exclusively by 
the telephone company. In those days, 
the telephone company had a monopoly 
on anything connected to its lines, and, 
by law, it was the only one allowed to 
sell modems. As a result, it set its own 
design standards. 

The 1968 Carterphone court decision 
opened the door for other manufac¬ 
turers to begin malting modems, and 
the method of standards-making 


changed* Since modems used in other 
countries at that time generally fol¬ 
lowed international standards, U.S. 
manufacturers became involved in help¬ 
ing develop those standards instead of 
creating a new set of standards specifi¬ 
cally for theU.S. 

Today, most new modem standards 
are created by the CCITT, based in Ge¬ 
neva, Switzerland, and affect modem 
users worldwide. In the U.S., modem 
experts participate in national stan¬ 
dards development groups, such as the 
TIA, to create those standards needed 
solely forU.S, interests. They also gen¬ 
erate technical papers and proposals for 
the international CCITT organization 
and join technical experts from other 
countries in attending CCITT meetings. 

Together, these groups work out the 
fine details of new international modem 
standards. However, when it comes 
time to vote on the new standards, each 
member country is granted only one 
vote* An official of the U.S. Depart¬ 
ment of State (the formal representative 


to the CCITT) casts the U.S. vote. 

Many standards efforts never make it 
to a vote because of technical problems 
or political snags along the way. As a re¬ 
sult, those that do reach approval are 
usually well-tested and proven tech¬ 
niques that can be applied around the 
globe. Once a standard is adopted by the 
CCITT, modem makers begin imple¬ 
menting it in their products. 

One interesting feaLure of CCITT 
“standards” is that they are called Rec¬ 
ommendations. The CCITT cannot 
force modem manufacturers to comply 
with its procedures; rather, it recom¬ 
mends an approach. However, in many 
countries where the telephone network 
is operated exclusively by the govern¬ 
ment, CCITT Recommendations have 
the full force of telecommunications 
law. In such cases, all modems con¬ 
nected to the network must comply ex¬ 
plicitly with the appropriate CCITT 
Recommendations. In practice, world¬ 
wide adherence to CCITT Recommen¬ 
dations is the norm. 


dial-up telephone lines. V.32 leapfrogged from 2400 bps to 
9600 bps, representing a 4-to-l increase in throughput over 
modems using V.22bis. Using advanced technology to provide 
9600-bps transmission over ordinary telephone lines, V.32 put 
the everyday personal computer user in the high-speed data 
business for the first time by opening new doors to sharing files 
and programs rapidly over modem connections. 

V.32 Specifics 

The technology required to implement V.32 modems did not 
come easily. The level of technical expertise needed in devel- 


MODEM STANDARDS 


Table 1: Many standards and recommendations govern 
how modems are designed. These standards allow 
modems from many different manufacturers to 
communicate with one another. An asterisk indicates 
“with echo cancellation . M 


Data rate 
(bps) 

Standard 

Line 

Duplex 

300 

Bell 103J 

Dial-up 

Full 

1200 

Bell 212A 

Dial-up 

Full 


Bell 202 

Dial-up 

Half 


Bell 202 

Leased 

Full 


CCITT V.22 

Dial-up 

Full 

2400 

CCITT V.22bis 

Dial-up 

Full 


CCITT V.26ter 

Dial-up 

Full* 

4800 

Beil 208 

Leased 

Full 

9600 

CCITT V.29 

Leased 

Full 


CCITT V.32 

Dial-up 

Full* 

14,400 

CCITT V.33 

Leased 

Full 


oping V.32 modems has been conservatively estimated to be 
100 times greater than for V.22bis modems. As a result, fully 
functional V.32 modems did not become widely available until 
late 1986—two years after V.32 was adopted. 

To send 9600-bps data, V.32 modems group the data into 4- 
bit bytes and transmit them at 2400 baud. Since there is room 
for only one 2400-baud data channel within the 3000-Hz-wtde 
telephone channel, V.32 calls for both modems to transmit 
over the same channel at the same time. Each modem must then 
sort out its own transmitted signal from the signal it is receiving 
from the other modem. To do this, V.32 modems use echo can - 
celers . Figure 1 shows a typical modem connection, with the 
echo cancelers included in the modems at each end. 

Hybrid circuits inside all modems are designed to match the 
characteristics of the modem to the telephone line. Since the 
nature of the telephone network changes constantly, this match 
is never ideal. This results in part of a modem's transmitted 
signal being reflected through the hybrid and back into the 
modem's receiver. 

In addition, echoes of the transmitted signal from the hybrid 
circuits out in the telephone network bounce back into the 
modem's receiver. To get a good strong received signal, these 
reflected echoes must be removed before the modem receiver 
processes its input. 

The echo canceler, which is driven by the known transmitted 
signal, models the echoes produced by hybrid circuits in the 
modem and the network. The output of the echo canceler is sub¬ 
tracted from the received signal before it goes into the modem 
receiver for processing, thus eliminating the effects of the ech¬ 
oes. This is not a simple task. The precision that is required in 
the echo canceler to remove the echoes is substantial. Since the 
transmit signal is constantly fluctuating with changes in the 
data, the echo canceler must continuously adapt to those 
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Hayes 

ESP™ 


When your high-speed 
error-control modem out¬ 
runs your PC system, you 
stand to lose more than a 
few characters. You could lose valuable time, not 
to mention your company's money. 

The problem is that today's error-control 
modems often send data at speeds faster than 
even the best PC systems can handle. 

This problem can be easily solved, however, 
with the new dual serial port from Hayes. When 
used with such high-performance software as 
Smarlcom Exec™ or Smartcom III ,* this remark¬ 
able communications coprocessor ensures data 
integrity at the highest speeds. 

In fact, Hayes ESP is the only coprocessing 
serial card that can be used with standard 
communications software to prevent serial port 


errors and provide error-free data transfer at 
speeds up to 57.6k bps. Even with such advanced 
operating systems as OS/2 * and Windows ® 

Of course, Hayes ESP also provides all the 
basic functions you want from a serial card, 
including two serial port connections for your 
printers, modems, or other equipment. And it 
works with all IBM * and fully compatible PCs. 

What's more. Hayes ESP is backed not only 
by one of the best customer service staffs in the 
industry, but by a two-year performance warranty 
as well. 

For more information about Hayes ESP call 
us at 1-800-635-1225. 

There's just no way you can go wrong with it. 


Hayes 

~ thp rnmt 


Our technology has 
the computer world talking. More than ever. 
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Figure 1: In all modem connections , the computer output signal is sent directly to the modem for transmission over the telephone 
line. A typical dial-up telephone-line modem connection requires the modem signal to pass through two-wire local-loop channels 
to the telephone company's nearby central office. From there t it travels over a four-wire circuit to the other end of the 
connection. The signal then passes through the distant modem’s receiver to the computer at the other endl Hybrid circuits 
connect the two-wire /four-wire links and isolate the transmit and receive signals in the modems. In high-speed modems t such as 
V.32 modems, an echo canceler is used to further isolate the transmit and receive signals and improve signal reception. 


changes as it mimics the transmitted signal's echo. 

Since at any given moment a V.32 modem is transmitting 
more data than a lower-speed modem, the individual V,32 data 
signals are much weaker and harder to detect. For this reason, 
V.32 incorporates advanced coding techniques such as trellis 
encoding. Trellis encoding allows the modem to examine sev¬ 
eral consecutive received signals and look for known patterns 
before deciding the value of the signal. 

This memory effect can produce dramatic reductions in the 
error rate. The end result is that well-made V.32 modems pro¬ 
duce very low error rates and provide reliable, high-speed data 
transfer between modems. This allows personal computer 
users to trade programs and download files at rates unimagined 
in the early 1980s. 

In an attempt to push technology barriers even further, the 
CC1TT began, in 1989, to study the idea of extending V.32 up 
to a 14,400-bps rate. This standard was named V.32bis, since 
it represented an outgrowth of V.32 rather than a new idea. 
V,32bis requires even better echo cancelers than does V.32. It 
also requires an overall improvement in receiver quality. Test¬ 
ing has shown, however, that 14,400-bps transmission over 
standard telephone lines is quite feasible with proper modem 
design. 

V.32bis is expected to be formally approved by the CCITT 
by mid-1991. Once adopted, V,32bis will open the door even 
wider for very fast data transfer between personal computers. 
A summary of new and evolving modem standards and their 
status is detailed in table 2. 

Data-Manipuiation Standards 

With the basic modulation rates approaching the theoretical 
limits of telephone-line channels, modem makers and the 
CCITT have turned to new ways of improving performance and 
increasing the data rates. The two most important steps in this 
direction are V.42 for error correction, and its companion, 
V.42bis, for data compression. 

The error-correction and data-compression functions are ap¬ 
plied to the data before modulation and stripped off before the 
modem receiver decodes the data at the other end. An ex¬ 
panded view of these functions inside the modem is depicted in 
figure 2. 

At high speeds, modems are prone to making more errors, 


not only because of the reduced power in high-speed modem 
signals, but also because they use the edges of the bandwidth 
(which tend to be noisier) to carry data. V.42, formally ap¬ 
proved in 1988, provides error correction using the automatic 
repeat request (ARQ) principle. 

Under ARQ, data is grouped into blocks at the transmitter, 
and an advanced cyclic redundancy check is applied across 
each block. This is the same CRC concept already used to en¬ 
sure the integrity of file transfers in techniques such as XMO¬ 
DEM. The main difference is that V.42 provides error-cor¬ 
rected operation for all information exchanges, not just file 
transfers using specific computer software programs. Since the 
technique for checking the received data and retransmitting 
flawed blocks is contained directly in the modem itself, it is 
completely transparent to the user and speeds up the transfer 
process. 

The main drawback of V.42, as with any error-correction 
technique, is that when numerous errors are detected, the 
throughput rate suffers as blocks of data are retransmitted. 
However, this only comes into play when errors are actually 
present, and even then the slowdown in the transfer rate is a 
small price to pay for the capability to identify and correct 
those errors. 

Modems equipped with V.42 were originally introduced in 
late 1988 in V.22bis products. It is now widely available in 
V.32 modems as well. 

Data Compression with V,42bis 

Approved in late 1989, V,42bis provides the first “official” 
method for compressing and decompressing data in modems. 
(Several proprietary compression techniques have been avail¬ 
able for some time, the most notable being MicroconTs MNP 
level 5 technique.) 

As with V.42, the CCITT adopted a technique similar to 
those already in use in the computer industry when it selected a 
method for V.42bis. This method is a variant of the Lempel- 
Ziv compression algorithm, the same type of compression used 
in the familiar .ARC and .ZIP techniques. 

However, instead of applying only to files compressed in ad¬ 
vance, V.42bis performs automatic, real-time compression and 
decompression on all the data flowing between the modems. 
This can bring about dramatic reductions in the amount of time 
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MaynStream 1300DAT 


Finally, DAT for Computers. 


A SEE US AT 

COMDEX 

BOOTH #1025 


Looking for the ultimate backup for 
Local Area Networks? Here's a new generation^ 
DAT product you can finally rely on: 
MaynStream 0 1300DAT, True Computer 
Grade DAP 7 " 1 from Maynard™ Electronics. 


DAT for Performance, 

Other DAT products use adapted audio mech 
anisms. MaynStream 13GGDAT was engineered 
from the ground up for the rigors of computer 
use. It features advanced electronics and 
silent operation. Plus an 11 megabyte-per- 
minute transfer rate and 5 megabyte-per- 
second burst mode. j 



Also, it's the perfect backup for popular 
NetWare 0 286 and NetWare 386, 


* o v p , 

tested !:’ 1 


f 


DAT for Capacity. 

Finally, MaynStream 1300DAT stores 1,300 
megabytes of data on one compact 4mm com¬ 
puter grade DDS standard DAT cassette. All 
from the leader in tape backup—Maynard 
Electronics. For more information: 
call 1 - 800 - 821-8782 or 1 - 407 - 263 - 3500 ; 
write Maynard Electronics, Marketing 
Communications, 460 E. Semoran Blvd., 
Casselberry, FL 32707. 


DAT for Networks. 

Depend on MaynStream 1300DAT for peer-to-peer 
networking. Novell® certified MaynStream 3.0 software 
backs up your entire network, including file servers and 
workstations. On-disk tape cataloging provides quick 
restore of backup data to any network location. 


^Polible i 


Maynard Electronics 

An Archive Company 


We’re backing you one-hundred percent. 


Maynard is a trademark and MaynStream is a registered trademark of Maynard Electronics, 
Inc True Computer Grade DAT is a trademark and Archive is j registcicd trademark of 
Archive Corporation. NdWare and Novell are registered trademarks of Novell, Inc. 
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FEATURE 
MODEM BUSINESS 


NEW AND EVOLVING STANDARDS AND RECOMMENDATIONS 


Table 2: The U. S. T1A and international CCITT committees continue to develop new modem recommendations. Here is a 
list of recent recommendations and important ones currently under development ., The V. 32bis Recommendation will likely 
be approved in mid-1991; it will provide for 14,400-bps file and data transfer over standard telephone lines. 


Standard 

Purpose 

Status 

CCITT V,32bis Fallback Procedure 

Provides a standardized way of 
negotiating fallback data rates from 

14.400 bps down to 2400 bps. 

Technically agreed upon but not yet 
formally adopted. 

U.S./TiA Fallback Procedure 

Provides a standardized way of 
negotiating fallback data rates from 

14,400 bps down to 300 bps. including 
the Bell 1Q3J standard. 

Under study by the U.5. TIA TH-30.1 
Committee. 

CCITT V.32 bis Recommendation 

Provides standardized dial-up modems 
at rates of up to 14,400 bps; an 
extension of V.32. 

Under study by the CCITT Study Group 
XVII Committee. 

Possible approval by mid-1991. 

CCITT V.42 Recommendation 

Provides standardized error correction 
in modems via either MISIP Level 4 or 

LAPM (Link Access Procedure for 

Modems) protocol. 

Approved, April 1988. 

CCITT V.42bis Recommendation 

Provides standardized data compression 
in modems via a version of the 

Lempel-Ziv data-compression algorithm. 

Approved, September 1989. 

CCITT 19 2K-bps Dial-Up 

Modem Recommendation 

Provides standardized dial-up 
modem communications at rates of 
up to 19,200 bps. 

U nder study by the CCITT Study 

Group XVII Committee. 


ERROR CORRECTION AND 
DATA COMPRESSION 
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Figure 2: Many new modems now use the CCITT V. 42 error- 
correction and V. 42bis data-compression Recommendations. 
In the modem, these functions are located in the overall 
control processor and are applied to the signal between the 
computer and the signal converter (modulator/demodulator). 
Modems at both ends of the connection must have V. 42 and 
V. 42bis capability for these features to be used . 


needed to send and receive data. For example, it is possible to 
achieve up to 4-to-l compression ratios with V.42bis, That 
could mean effective rates of up to 38,400 bps with a V.32 mo¬ 
dem or rates even greater than the 56,000 bps offered by digital 
leased-line service when used with a V,32bis modem. The ad¬ 
vantages of reducing the time required to transmit files across a 
modem connection by a factor of four are obvious, especially if 
the telephone call is long distance. 

The amount of compression that V.42bis can actually pro¬ 
vide depends on the type of data being transmitted. Compres¬ 
sion algorithms work by recognizing repeated patterns in data 
and substituting shorter symbols for them. This reduces the 
number of characters needed to represent a given set of infor¬ 
mation. The more repetition a data file has, the greater the 
compression. On the other hand, purely random data contains 
no patterns at all, and it is noncompressible. 

Figure 3 provides a comparison of how well V.42bis works 
on various types of data. Assembly language and computer 
source code contain many short, repeated commands, since the 
language has a limited command set. As a result, data compres¬ 
sion ratios on these types of files are generally quite high. Con¬ 
versely, precompressed files such as .ARC or .ZIP files have 
already been processed to remove redundancy. Passing them 
through V.42bis usually does not provide much more improve¬ 
ment. Data files that have been encrypted through a randomiza¬ 
tion process will also show little reduction in file size and trans¬ 
mit time, because the data has been preprocessed to remove 
identifiable patterns. For the average personal computer user, 
however, V*42bis should reduce modem signaling time and ex¬ 
pense considerably* 

V*42bis began appearing in modem products this summer, 
first in V.22bis modems and later in V.32 modems. Many of 
the first V.32bis modems will have V.42bis compression capa¬ 
bility as soon as they hit the market. 

V.42bis relies on V.42 for its modem protocol and control 
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More Europeans Read BYTE than Any 
Other Pan-European Computer Magazine! 
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Pacific Rim 
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BYTE's Position in the Computer Industry is Unparalleled! 

for the p;ni 15 yean, BYTK has stood alone as the definitive guide to 
personal computing across the world, In Europe, the most 
knowledgeable and influential business leaders in computing 
read BYTE for its quality and in depth editorial 

Consider these facts: 


A Unique Advertising Opportunity! 

BYTEs Pair European International Advertising Section is bound into 1 IB.364 


1 BYTE s paid circulation outside of North America Is an 
impressive 118,364 with over 81,000 leaders located m 
Europe alone. 
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purchasing decisions for computer related products. 
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FEATURE 
MODEM BUSINESS 



YOUR CURRENT 

COMPUTER 
TO 386-33 w/ 64 K CACHE 
.$1,499 . 


No Budget For A New Computer? 

Upgrade your existing one for 
a fraction of your repair budget. 


Motherboard 

486-25 
Hard Drives 

200 MB Conner $875 
330 M B Maxtore $ 1450 
760 MB Maxtore $1895 
Syquest 40 MB $ 525 
Removable cartridge $85 


Price includes: 

4 MB RAM Case & Power 

• • • • • 

for $2,899 

CD Drives 

Panasonic Internal 
5.25 WORM 940 MB 
$2,885 

New Systems 
Available 


Convert your Macintosh into a laptop!!! Call 


ABTECH Inc. ] - 800 - 992-1978 

1431 N. Potrero Ave. Tel: (818) 575-0007 
S. El Monte, CA 91733 Fax: (818) 575-1500 



SOLID STATE DISKETTE AND DRIVE EMULATORS 

FOR DISKLESS SYSTEMS 

• Diskless systems with local DOS and program storage 
for client LAN terminals, and embedded and Industrial 
control systems. 

• Single or dual disk emulation of 5V4" or 3Vfe" diskettes. 

■ EPROM, Flash EEPR0M and SRAM technology. Flash 
EEPR0M models are electrically erasable. SRAM models are 
battery backed. EPROM models are ultraviolet erasable. 

• On-board EPROM programmer—simply copy a diskette 
to program the EPROMs or Flash EEPROMs. Flash 
EEPROMs remotely programmable on LANs. 

• Two Autoboot modes, a File (read) and a Programming mode 
—automatic disk drive designation set-up during booting. 

• Utilities and Users Manual included. 


• List prices from $195. OEM prices available. 



CURTIS, INC. 

2837 North Faimew Avu.-Sb Paul, MN 55113 
6lM31-9512*Fax 612/631-9508 






■ IBM PC, XT, AT, PS/2 and PC DOS are trademarks of ISM; MS DOS is a trademark of Microsoft 


DATA-COMPRESSION COMPARISON 

Assembly language 

1 ■■■ ■■■UfOl 3.42 


Pictures/Emages 
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Precompressed (ARC) 



Random data 

Program source code 

1.0 


S pre ads h eet/data base 



ASCII text 

3.06 


( 

3 12 3 4 


Average output compression ratio 


Figure 3: The amount of data compression that V. 42 his can 
provide depends on the type of data being sent between the 
modems. The more random the data, the less the compression, 
since truly random data follows no clear pattern. Data that 
has lots of repetition {such as text, source code t or pictures) 
can often be highly compressed. A compression ratio of 2.0 on 
this chart indicates that the data can be compressed by a factor 
of 2 and transmitted in half the time needed to transmit it 
uncompressed. 


functions. Because of this, only those modems that have V.42 
will contain V.42bis. Fortunately, since V.42bis is a software- 
intensive technique, it doesn't require extensive modem rede¬ 
sign, and most modem makers are offering it in their products 
at a minimal increase in cost. 

Standards to Watch For 

The CCITT is continuing to develop new modem standards, 
pushing the technology envelope a little further each time, A 
new effort is under way to standardize a 19,200-bps modem. 
Another CCITT standard currently under development will 
provide a uniform interworking procedure to ensure that mo¬ 
dems implementing a number of different standards can com¬ 
municate. 

For example, if a V.32 modem calls a V.22bis modem, the 
new interworking protocol provides a way for the V.32 modem 
to identify the receiving modem's standard and fall back to 
V.22bis mode to match it. While many modems are already 
capable of this, there is no standardized format to ensure that 
ail modems do it in the same way. The new interworking stan¬ 
dard should improve compatibility by increasing conformity. 
Expect the new interworking scheme to begin appearing in 
modems by 1991, 

Another important standards issue that the CCITT expects 
to take up soon involves interworking between cellular mo¬ 
dems and regular telephone-line modems. There is currently 
no accepted way to guarantee that these modems can communi¬ 
cate, but with the explosive growth of cellular technology and 
the increased mobility of laptop computers, this will become a 
major issue in a few years. Hopefully, the CCITT will finalize 
a standard to solve this problem soon, ■ 


Steven E. Turner is manager of technical staff research at UDS 
Motorola (Huntsville, AL), which manufacturers modems. He 
participates in several TIA and CCITT committees that develop 
modem standards. He can be reached on BIX c/o "editors.’* 
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BEHIND OUR 
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Automated 
documenta¬ 
tion facility 


RELEASE 2,0 


System Architect is perfect for the begin¬ 
ning CASE user, yet has the power and 
flexibility to meet the needs of the most 
experienced users and 
largest applications. 

System Architect has the 
power and flexibility you 
need from a CASE prod¬ 
uct. It works with today's 
most popular methodolo¬ 
gies, including DeMarco/ 

Ypurdpn, Gane & Sarsort, 

Ward & Mellor (real-time), 
entity relation diagrams, 
decomposition diagrams, 
object oriented design 
(optional), state transition 

diagrams, and flow charts. It supports an integrated 
data dictionary/encyclopedia, and allows multi-user 
support both with and without a network. What's 
more. System Architect's open architecture lets you 
easily import and export data to other products. 

“We're surprised with its flexibility and much 
taken with the idea of being able to link different 
kinds of diagrams, in effect moving between 
analysis and design and back again../'Cutter Infor¬ 
mation's CASE Strategies, |uly '89 


SQL-like 

custom 

reporting 


W irtdo ws- 
based 

Multiple 

methodologies 

User-defined 

attributes 

Requirements 

traceability 

Rules & 
balancing 


Import /ex port 
capability 


Yet System Architect is more than just powerful. It's 
easy to use, Microsoft Windows-based and graphics 
oriented, System Architect lets you get up and run¬ 
ning right away. And if you get lost, you can call on a 
context-sensitive help facility 
as well as a novice mode. 

“We found System Architect 
to be extremely easy to use/' 
IS I Systems, CASE Trends, 
Nov/Dec ‘89 

At $1,395, System Architect is 
quite affordable. It runs cm 
almost any PC, and it won't 
run away with your budget. 

'Think productivity has to be 
pricey? Think again. This 
product is truly a price per- 
Sysiem Builder, Oct/Nov ’89 


Network 


version 


available 


Matrix 

reporting 


Auto 

leveling 


Integrated 

data 

dictionary 


SI,395 


formance leader' 


If you're looking for a CASE product with 
ease of use, and affordability, look to 
tect. It's a concept whose time has 

SystemArchitect 

Popkin Software & Systems Incorporated 
11 Park Place, 19th Floor, NY, NY 10007 

TO ORDER, CALL (212) 571-3434 

Fax: (212) 571-3436 


Supporting IBM's AD/Cycle 


Microsoft 

WlNIXWS 


System Architect logo is a trademark of Popkin Software & Systems Incorporated. IBM is a registered trademark of IBM Corp. Microsoft is a registered trademark of Microsoft Corp 
Price shown valid only fyr USA: & Canada. All prices and specifications are subject to change without notice at the sole discretion of the company Product delivery is subject to availability. 
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IVERSON SUPPORT WITH 




TURNKEY LANS 


Design studies, site survey, factory 
checkoui, total installation, training. 


CUSTOM SOFTWARE 


Develop menus, drivers, application 
axle, and documentation. 


CUSTOM HARDWARE 


Customization of most types of PCs and 
file servers. 


FACTORY VISITS 


Customers may visit factory and work 
with hard ware/soft ware engineers. 


MAINTENANCE/TRAINING 


Company owned district offices in major 
U.S. and European Cities. 


COMPLETE R&D 


Design, drafting, computerized sheet 
mctai presses, PCR department 


FCC LAB 


Company owned and operated full 
service lah. 


TOTAL QC 


Incoming, in line, test and bum in, 
cosmetic, packaging, and shipping. 


CUSTOM PACKING 


Individual custom foam packing of each 
system insures safest shipping. 


LOAD SOFTWARE 


Will load and test any software on mass 
storage device at factory. 


DETAILED SYSTEM GUIDE 


Customized guide showing card slots, 
interrupts, and cabling map. 


COMPUTER PROS 


Six Co. Officers began careers at IBM, 
average 23 years computer experience. 


DESIGNER LABEL 


Label showing individual or company 
name as system designer. 


Knowledgeable 
Iverson Users 

Arthur D. Little, Inc. 

AT&T 

Australia, Government of 
Boeing 

Booz-Allen & Hamilton 
Computer Sciences Corp. 
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Electronic Data Systems 
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Hewlett-Packard Co. 

Hughes Aircraft 
IBM Corp. 

Kodak 

Litton 

Lockheed Missiles & Space Co. 
Massachusetts Institute of Technology 
McDonnell Douglas Aerospace 
Motorola 
NATO 

Nigeria, Government of 
Norway, Government of 
Texas Instruments 
TRW, Inc. 

United Technology Corp. 
plus 350 Government agencies 
in the free world. 

We're best at sH the 
rest, too. 

24-hour delivery on most orders. A 24- 
hour toll-free technical support hotline. On¬ 
site technical support and training. All 
purchases include a 30-day, money-back 
guarantee and a l-year limited warranty. 
Payment by Mastercard, VISA, and personal 
check. Purchase orders accepted with credit 
approval. Quantity discounts available. 

It all adds up to the best support and serv¬ 
ice in Lhe industry. And it’s all pan of Iver¬ 
son's "Total Solution Package" of Needs 
Analysis, Customized Hardware and Soft¬ 
ware, Systems Integration, Training, Installa¬ 
tion, and Maintenance. 


ORDER 

NOW! 
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BEST PRICE/PERFORMANCE 



- Intel ' 80386-25 MHz CPU 

* 2 MB RAM Mumm y optional 4, 8, 12, or 16 Ml! 
on mol her boa rd 

- 5,25" 1.2 MB or 3.5" 1.44 MB floppy drive 
■Enhanced Jilt keyboard 

■ 1 bind Id and 2 Serial ports 

* it iiiduslry standard expansion slots {six available) 

- Integrated high performance hard disk interface 
and disk controller (IDE) 

- 80387-25 C oprocessor socket 

- Add $387 for optional 64 KB cache 35 ns S RAM 
Memory 

- Add $60 for optional Mini-Tower case 
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• Inleb 80386-33 MHz CPU 

• 2 MB RAM Memory optional 4,8, 12 T or 16 MB 
on motherboard 

• 64 KB cache S RAM Memory expandable to 
256 KB cache 

• 5.25" U MB or 3S' 1,44 MB floppy drive 

- Enhanced 101 keyboard 

• I Parallel and 2 Serial ports 

- 8 industry standard expansion slots {six available) 

• Integrated high performance bard disk interface 
and disk controller (IDE) 

■ 80387-33 Coprocessor socket 
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■ Add $121) for optional Full Tower case 
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• Intel* 80486-25 MHz CPU with built-in floating 
point coprocessor 

• 4 MB KAM Memory optional 8, 12, or 16 MB 
on motherboard 

- 5*25" 1.2 MB or 3 S' 1.44 MB floppy drive 

• Enhanced 101 keyboard 

■ 1 Parallel and 2 Serial ports 

• 8 industry standard expansion slots 
(six available) 

• Integrated high performance hard disk interface 
and disk controller (IDE) 

• Add $66 for optional Mini-Tower case 

• Add $120 for optional Full Tower case 
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Iverson: Your Solutions 
Partner. 

For the pasL 12 years, Iverson Technology 
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have also provided total systems support for 
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FEATURE 


PART 2 

A Knowledge 
Engineering 
Toolkit 

Your own knowledge engineering toolkit 
for building expert systems 

Marc Eisenstadt and Mike Brayshaw 


s we discussed in last month’s installment, 
there is a difference between knowledge engi¬ 
neering shells and toolkits. The shells are 
ready-made solutions and, as such, are restric¬ 
tive, With this freely available toolkit, MIKE 
(which stands for Micro Interpreter for Knowledge Engineer¬ 
ing), you can build your own solutions to knowledge engineer¬ 
ing problems. 

This month we continue with our account of the implementa¬ 
tion and use of MIKE. For this discussion, it is important to 
keep in mind that the knowledge base is maintained in struc¬ 
tured representations, called frames, that are rendered more 
readable in MIKE by declaring keywords and symbols such as 
with, instance__of, and the colon (:) to be infix operators. 
Frames can then be stored as ordinary database facts, as in the 
following: 

fred_smith instance_of person with 
age: 40, 

citizenship: UK, 
weight: 160, 

occupations: [teacher, lifeguard, parent]. 

Inheritance 

Inheritance is a recursive search along instance_jof and sub- 
class_of relations. Finding answers to queries frequently re¬ 
quires no more than a simple fetch of the appropriate database 
fact. For example, if we want to know Fred Smith’s weight 
given the representation presented earlier, we can find it out 
directly from the stored frame for Fred Smith because the slot: 
filter pair weight : 160 is stored there. We explained in last 
month’s section entitled 14 Frames as Database Facts” that the 
essential innards of the frame representation could be obtained 
with a query such as ?- fred_smith instance_of X with Y, 
and that the variable Y would contain the relevant information. 
The crucial step, then, is to search along the conjunction of slot: 
filler pairs until a successful match is found. Failing that, an¬ 


other possibility is to look further up in the class hierarchy 
(e.g,, under the frame for person) to see if an appropriate 
value can be “inherited.” 

When developing the code to carry out our intentions, we 
first define a “surface form” for the user’s benefit, and an in¬ 
ternal form that actually does the work. The surface form we 
would like you to use is as follows: 

?- the weight of fred_smith is X, 

The relevant Prolog code is in listing 1, assuming our operators 
had already been defined as in last month's listings. The first 
clause converts the surface form into our internal form. The 
two clauses of fetch cater to the cases in which the object is 
stored either as an instance_of something or as a subclass_ 
of something. 

The real work is done by the clauses of retrieve and, in 
particular, by its final argument. The first clause of retrieve 
represents the case where the slot: filler pair Attr: Val (a) just 
happens to be the only slot Tiller pair, (b) has a filler that is not 
a list (i.e., does not syntactically match the form [_|_]), and 
(c) is a successful match with the slot Tiller pair we are search¬ 
ing for. 

The second clause is similar, but in this case, the slotTiller 
pair Attr:Val is the very first pair in the (possibly long) con¬ 
junction of many. The third and fourth clauses are analogous to 
the first and second, but cater to the case when the filler is a list 
of values, such as [teacher, lifeguard, parent], and it is 
therefore necessary to invoke member to see whether Val is a 
member of the list of Vais. 

The fifth clause of retrieve optimistically tries to do more 
of the same, but this time matching against Rest (i.e., all but 
the very first of the slotTiller pairs). This is a standard cliche in 
Prolog, used for traversing lists or conjunctions of items. 

The final clause of retrieve is reached only when the first 
five have tailed. It invokes fetch, but this time passing in 
Super as the first argument to fetch, so that the searching ac- 
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tivily begins with the superordinate object in the class hier¬ 
archy (e.g, , person, in the case of fred_smith). This provides 
for die cases when the slot:filler pair is not retrievable for a 
given object, so an attempt is made to retrieve the information 
further up the chain—this is essentially what “inheritance” 
means. 

There are some important details that are omitted here, espe¬ 
cially the problem of what to do when there is a conflict be¬ 
tween “directly stored” slot Tiller pairs and inherited slot: 
filler pairs. MIKE handles this correctly (e.g., the knowledge 
that “an ostrich cannot fly” overrides the knowledge that 
“birds can fly”), as illustrated in the commented MIKE source 
code. [Editor's note: The Open University’s MIKE source code 
and Expert Systems’ Prolog interpreter are available in elec¬ 
tronic format, See page 5 for details. ] 

Backward Chaining in MIKE 

MIKE's implementation of backward chaining is straightfor¬ 
ward because it merely requires an invocation of the basic Pro¬ 
log proof procedure. There are four main cases to deal with: 

» Conjunction of goals (e.g., r It Is raining 1 & r it is cold 1 
& 1 it is Tuesday T ). The technique is to invoke the proof pro¬ 
cedure recursively on the first conjunct, and then on the re¬ 
maining conjuncts. 

• Frame access (e.g., the age of john is 32), The technique 
is to invoke the workhorse predicate fetch. 

•Ordinary working-memory element (e.g., 'it is rain¬ 
ing 1 )* Working-memory elements such as T it is raining 1 
are stored internally using the predicate wra, so we just need to 
see whether wm (pa 11 era) succeeds, 

• Anything else. The technique is to try to find a stored rule 
whose conclusion matches the argument passed to prove and 
then recursively prove the premises of that rule. 

These four cases map precisely onto the four clauses of prove, 
shown in listing 2, 


Forward Chaining 

Forward chaining searches for the first rule that has all its con¬ 
ditions already satisfied* It represents opportunistic processing 
(in contrast to goal-directed processing). The basic processing 
technique is to find any rule, all of whose left-side patterns 
(premises) are satisfied (i.e. 3 in working memory), and then 
perform the associated RHS (right-hand-side) actions of that 
rule. The next thing is to do more forward chaining. 

Successful termination occurs when the symbol halt is 
placed into working memory. The three clauses shown in list¬ 
ing 3 capture this processing concept concisely, with the final 
clause merely representing the terminating condition when no 
further suitable rules can be found. 

As demonstrated in listing 4, a top-level goal fe (forward 
chain) ensures that working memory is cleared up prior to exe¬ 
cution and places the special symbol start in working memory 
before invoking the workhorse forward_ehain* 

During forward chaining, a rule’s left-side pattern is said to 
be satisfied either by being present in working memory or by 
being retrievable from frame memory. Working-memory ele¬ 
ments are stored internally using the predicate win, so in the 
most general case we just need to see whether wm(pattern) 
succeeds. More special cases exist for dealing with patterns such 
as the X of Y is Z. So the first four clauses of in_mem (listing 5) 
cater for these cases while the general case is left for last. 

In a pure production system interpreter, the concept of per¬ 
forming RHS actions is restricted to adding or removing ele¬ 
ments from working memory. In MIKE, we make this explicit 
with the operators add and remove and allow other special ac¬ 
tions as well, such as announce and halt. The first clause of 
listing 6 handles conjunctions of RHS elements, while the sec¬ 
ond and third clauses deal with adding and removing working- 
memory elements, respectively. The fourth clause provides for 
cosmetic printout routines, and the final clause adds the special 
symbol halt to working memory for the benefit of the for¬ 
wards ha in workhorse routine* 

Other cases of RHSes are dealt within the full implementa- 
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Listing 1: Fetching from the database. The first clause 
converts the surface form into our internal form. The 
two clauses of f etch cater to the cases in which the 
object is stored either as an instance_of something or 
when it is stored as a subclass_of something. 

the Attribute of Object is Value 
fetch(Object, Attribute, Value). 

% Surface form for user. 

% Our internal form. 

fetch(Object, Attribute, Value) 
(Object instance_of SuperQbJect 
with Stuff), 

retrieve(Object, Attribute, Value, 
SuperObJect, Stuff). 

S Here's its definition. 

% Get stored frame, 

% Invoke real workhorse. 

fetch(Object, Attribute, Value) 
(Object subclaaa_of Class 
with Stuff), 

retrieve(Object, Attribute, Value, 
Class, Stuff). 

36 Alternatively, 

% stored frame might 
% be found here 
% so invoke real 

36 workhorse. 

retrieve ( ObJ, Attr, Val, Super, 
(Attr;Val)) 
not(Val = UUl). 

% Direct hit (single 
* slot;filler). 

% Assumes singleton 
% value, not a list. 

retrieve(Obj, Attr, Val, Super, 
{AttriVal, Best)) t - 

not (Val =* [_)_]). 

% Direct hit {first 
% slot;filler pair of 
% many). 

% Assumes singleton 
% value, not a list. 

retrieve(Obj, Attr, Val, Super, 
(Attr;Vais) ) 

member(Val, Vais). 

% Single slot with 
% filler, which is a 
% list, 

% 30 see that Val is on 
% list of Vais. 

retrieve ( Ob J , Attr, Val, Super, 
(Attr:Vais, Rest)) 
member{Val, Vale). 

36 First pair of many, 

% filler Is a list, 

% bo see that Val Is 
% on list of Vais. 

retrieve ( Qb J , Attr, Val, Super, 
(_:_, Rest)) 

retrieve ( ObJ, Attr, Val, Super, 
Rest). 

36 Last arg is nasty 
% conjunct, 

% ao traverse It, 

% searching for direct 
% hit. 

retrieve(Obj, Attr* Val, 

Super, -} 

fetch(Super, Attr, Val). 

% Direct hits must have 
% failed, 

IE so recursively check 
% out the superset! 


Listing 2: Examples of conjunction of goals, frame 
access , ordinary working-memory element , a 
of a rule. 


prove(First & Rest) 
prove(First), 

prove(Rest), 


% Conjunction of goals, 
36 ao prove the first 
% one, 

% then prove the rest. 


prove(the Attribute of Object % Frame access, 

is Value) 

fetch(Object, Attribute, Value), % so invoke frame- 

% access workhorse. 


prove(Pattern) 
vn( Pat tern). 


% A pattern is 
% ' satisfied 1 
% if it is stored 
% in 'working memory r 


prove(Conclusion) :- 

{rule R backward if Fremises 
then Conclusion), 
prove(Premises). 


% A conclusion can be 
% proved by retrieving 
% a rule in which it 
% appears 

% and then proving 
% that rule's premises. 


Listing 3: Forward chaining searches for the first rule t 

which has all its conditions already satisfied. 

forward _chaln :- 

36 Deliberate 
% termination occurs if 

wmEhalt), 

% the symbol ’halt' is 

36 added to working 
% memory. 

nl, write{'Successful 

% so Inform user 

termination.'), nl. 

36 accordingly. 

forward _chain 

(rule RuleName forward if LHS 

% Find a rule, 

then RH5), 

36 all of whose 

36 left-aide patterns 

all_in_mem(lHS), 

36 are satisfied. 

not ( already.,did (RuleName, LHS) ) , 

3E and which we haven't 

36 already performed, 

perform(HHS), 

3E then perform 

36 as a ociated right- 
36 hand-side actions. 

asse rt ( already_did ( Ru 1 eNaroe,LHS )) , 

% Make a note to avoid 
% repeating this 

56 exact case, 

forward _chaln. 

% then carry on 

36 forward-chaining. 

forward _chain 

36 This case only 

36 reached when above 

56 clause fails, 

nli 

write {'Wo (more) applicable rules,. 1 
nl. 

36 so inform user 

')t% accordingly. 


tion of MIKE, including those that let you perform arbitrary 
calls to Prolog code. But MIKE still needs to include a few 
bells and whistles. 

The code given so far is sufficient to provide only the barest 
bones of a toy implementation of MIKE. We have presented the 
essence of the code to give you a feel for the basic concepts in¬ 
volved. In addition to providing numerous efficiency improve¬ 
ments (including protection against mindless backtracking), 
the full implementation has to deal with many conceptual ex¬ 
tras, like true defaults, facets, conflict resolution, fast forward 
chaining, daemons, explanation facilities, and tracing. 

True Defaults 

Default reasoning means that we accept knowledge in the ab¬ 
sence of information to the contrary. This requires an imple¬ 
mentation of fetch that deals separately with instantiated and 
uninstantiated variables. In the example presented in last 
month's listing 1, you'll notice that the default r_and-debud¬ 
gets of high-tech_consuiner_market are increasing (in the 
absence of information to the contrary). Nevertheless, the fol¬ 
lowing query will erroneously succeed in the implementation 
just presented, even though the stored r_and_d_budgets of 
home_computer_market are actually decreasing; 

?- the r_and_d-budgets of 

home_computer_market is increasing. 

The query succeeds because, in the simplified implementation 
shown, it is possible to prove both cases (i.e. t that r_and_d 
-budgets are decreasing and also that r_and_d-budgets are 
increasing). In the full implementation of MIKE, the above 
query correctly fails. 

Facets 

The implementation described above provides only for a sim¬ 
plified slotifiller notation, whereas the full implementation of 
MIKE allows a richer structure for fillers using fine-grained 
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Listing 4: A top-level goal forward_chain. 

fc : - 

% Top-level invocation. 

abolishfwm, 1), 

% Clear out working 


% memory. 

assert(wm(start )) t 

% Add special ’start’ 


% symbol. 

abolish (already_dId , 2), 


forward_chain r 

% Invoke forward^chain 


% workhorse. 


Listing 5: Checking to see if a rule j left-side pattern is 

either in working memory or 

in frame memory. 

all _ln_ mem (First & Rest) : - 

% 

Conjunction of 


% 

left-aide patterns. 

in_mein{ First) , 

% 

See if the first one 


X 

is satisfied* 

al 1 _in _ me ra ( Rest ) . 

% 

Recursively see if 


X 

rest are satisfied. 

&ll_in mem(X) 

f 

Singleton pattern. 

not(X - (_ fi _)), 

X 

This ensures that it 


% 

really Is Just a 


% 

singleton, not a 


% 

conjunction* 

in_jnem(X}, 

X 

See If It Is stored 


% 

in working memory 


% 

or in frame memory. 

In_mem(the Attr of ObJ is Val) 

% 

Patterns of this form 


% 

require frame access, 

fetch(0bj* Attr* Val), 

X 

so invoke the 


% 

frame-re trieval 


% 

workhorse. 

in_mem(X instance_of Y) 

% 

This is useful for 


% 

looking up 


% 

instances f 


% 

relations r 

(X Instance_of Y with _ ). 

% 

In which case we just 


% 

ignore the details 


% 

following 'with.' 

ln_mem(X subclass_of Y) ; - 

% 

This is useful for 


t 

looking up 


% 

subclass^of 


% 

relations, 

(X subelms s„of Y with _) 

% 

in which case we Just 


X 

ignore the details 


% 

following 'with. ’ 

in _ raem ( deduce X) : - 

X 

This is how we Invoke 


X 

a backward-chaining 


X 

rule, 

prove(X). 

% 

in which case we let 


X 

the workhorse 


% 

do the work. 

in_mem(X) 

X 

This is the usual 


X 

ease, I.e** looking 


X 

for an arbitrary 


% 

pattern . 

wm(X). 

X 

Just see If It Is in 


X 

the Prolog database 


I 

in this form. 


attribute descriptors called facets. For example, consider the 
following frame for dog : 

dog subclass_of animal with 
number_of_legs: 4, 
consumes : [dog^food, meat] . 

Here is the same frame using the richer facet notation: 

dog subclass_of animal with 
number_of_legs: 


Listing 6: Additional RHS actions that MIKE provides 
for; conjunction of elements, adding elements, removing 
elements, cosmetic printout, and a trap for halt. 


perform(First & Rest) 

% Conjunction of right- 
% hand-side patterns. 

perform(FirSt), 

% Do the first one 
% (this will involve 

X one of the clauses 
% below), 

perform(Rest). 

% and then do the rest. 

perform(add X) i- 

% MIKE operator r add’ 

% signifies 'add (JH 
% pattern. 1 

assert(wm(X)). 

X Invoke Prolog's 
% assert, which stores 
% pattern in database. 

perform(remove X) 

% MIKE operator 
% 'remove' signifies 
% 'remove VK pattern, f 

retract (wtp (X}). 

X Invoke Prolog's 
% retract, which erases 
% pattern from database. 

perform(announce X) ;« 

% Cosmetic printout* 

% e.g. * announce 
% [ r hi there, r X]. 

writel(X). 

% Invoke user-defined 
% Prolog utility to 
% perform printout. 

perform(halt) :- 

% Special trap for 
% ’half action. 

assert (win (halt)). 

% Just add pattern for 
% forward _chain 
% to notice. 


[value: 4, 
type: integer * 
cardinality: 1, 
inheritance: supersede], 
consumes: 

[value: [dog_food J meat], 
inheritance: merge]* 

The value facet specifies what the actual filler is, whereas the 
type facet specifics a run-time restriction that traps anomalous 
assertions applied to subclasses or instances of the class dog, as 
the following interaction illustrates (assume we have already 
stored fide instance_of dog): 

7- note the number_of_legs of 
fido is mumble. 

Warning: 'mumble' violates the 
'type' facet of 'dog 1 for 
slot r number_of_legs', 
which specifies type: T integer 1 . 

The cardinality facet specifies how many values are allowed 
to fill the slot. The inheritance facet allows the user to distin¬ 
guish between values that supersede inherited values (e*g*, ?- 
note the number_of_legs of fido is 3 would supersede 
dog's 4 legs) and those that merge with (i.e., augment) inherit¬ 
ed values* 

Consequently, the inheritance: merge specification for 
slot consumes of class dog allows the inference that dogs con¬ 
sume not only dog_food and meat, but also whatever is in the 
consumes slot of class animal. In the full implementation of 
MIKE, both simple slot: filler and complex slot: [facet: fii ler] 
notations are allowed. 
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incorporates three conflict-resolution 
strategies and allows the user to select 
combinations from among these, 
or even to add more. 


Conflict Resolution 

The definition of forward_chain presented here so far doesn't 
specify what to do if several rules have all their left-side pat¬ 
terns satisfied; in that event, it will choose the first one. But a 
true conflict-resolution strategy requires a principled selection 
of a winner. 

MIKE incorporates three conflict-resolution strategies and 
allows the user to select combinations from among these, or 
even to add more. The supplied strategies are: 

• refractoriness, which prevents identical rule instantiations 
from firing multiple times, 

• recency, which prefers rules that apply to the most recent¬ 
ly added working-memory elements, and 

• specificity, which prefers rules that have a greater number 
of conditions on their left sides. 

The simple implementation presented above simulates refrac¬ 
toriness by means of the database flag already_did (Rule- 
Name ,LHS), 

Fast Forward Chaining 

The definition of forward_chain embodies a very naive algo¬ 
rithm (Le., “Find some rule and test whether all its left-side 
conditions are satisfied") and incurs huge overheads when the 
set of rules is large. Fast indexing algorithms (e.g., RETE and 
TREAT) ensure that the only rules that ever get considered are 
those whose left-side conditions involve recently modified 
working-memory patterns. Future releases of MIKE will in¬ 
corporate such an algorithm. 

Daemons 

Actions associated directly with specific slots in a frame object 
can be invoked either when slots are accessed or when slots are 
changed. In MIKE, these are specified by extra facets called 
access_rule and change_rule. They use the same syntax as 
MIKE s s rule notation. For example, here is an access_rule 
daemon that calculates (at run time) the volume of any instance 
of class vessel: 

vessel subclass_of object with 
volume: 

[value: unknown, 

access_rule: 

(If 

the height of ?self is K & 
the width of ?self is W & 
the depth of ?self is D & 

Prolog(Vol is H*U*D) 
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Listing 7: Rule graph for a 

sample interpreter run. 

RULE NAME 

CYCLE NUMBER ( 1-13J 

Ini t iallaat ion _ rule 

1 1.R < 

»+ t-H-m-t-H-H 

boilingVater^UnplugKettie 

* tUHIM h 

boi1ingVater.F11IKettle 

» 

boil ingWa ter_ PlugInKettie 

« 

boilingWater_ Sv itehOn 

* | H HH 1 

boilingyater_WaterBoiled 

*+++++++ 

inak ingTea _ Addle ab ag 

11111*111111 

jnakingTea _ AddBo ilingWate r 

*++ 

maklngTea _ Brew ingTea 


mate in gTe a _ RemoveTeaBag 

ft 

mat IngTe aMIlkAndSugar 

*++ 

male ingTe a _ MilkRequ ir ed 

+++ 

mak ingTe a _ SugarRequired 

+++ 

nvak IngTea _ St IrringMiUcAndSugar *+ 

mak ingTe a _ St lr rlngMIlk 

++ 

male ingTea _ St irringSugar 

++ 

ffc ak IngTea- St irrlngTea 

+++ 

mak ingTea_Te al sMadte 

ft 
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then 

the volume of ?self is Vol)]. 


Now, suppose you have the following instance of vessel 
defined: 

tankl instanee„of vessel with 
height: 10, 
width: 10, 
depth: 10. 

The next interaction shows the effect of invoking the ac- 
cess_rule daemon: 

the volume of tankl is What, 

What = 1000, 

Explanation Facilities 

During execution, it is useful to be able to pose “how" and 
“why" queries that specify, in a comprehensible format, how 
particular conclusions are justified and why a particular ques¬ 
tion is being asked. This capability is included in the full imple¬ 
mentation of MIKE. 

Tracing 

Monitoring the details of rule execution is critical for debug¬ 
ging purposes. MIKE provides both coarse-grained and fine¬ 


grained views of the execution process to facilitate debugging. 

The special command ?- show history produces a display 
of the behavior of each rule at each cycle of execution during 
forward chaining. The style of the graph is based on TRI 
(Transparent Rule Interpreter), a powerful “dick, point, and 
zoom" rule-tracing environment implemented on a Symbolics 
AI workstation by our colleague, John Domingue. 

In the example in listing 7, cycle numbers are shown along 
the top row (with a “." for each cycle, a for every fifth 
cycle, and an integer for every tenth cycle). The left side of the 
display shows the name of each rule. The symbols in the table 
indicate the fate of each rule on each cycle. A “ + ” symbol 
means that the rule entered the conflict set (Le., it was a poten¬ 
tial candidate), but it was not actually fired. A symbol 
means that the rule not only entered the conflict set, but was 
also the one selected for firing. Listing 7 is a sample history 
trace showing a simple forward-chaining rule base designed to 
make a cup of tea. 

The Value of MIKE 

MIKE forms the backbone of an Open University Study Pack 
on Knowledge Engineering, which includes text and video ma¬ 
terial that is centered around case studies of knowledge-elicita¬ 
tion exercises, and a review of commercial knowledge engi¬ 
neering toolkits. 

MIKE fulfills three purposes in the context of the Open Uni¬ 
versity’s Knowledge Engineering course: 

* It provides a “paper and pencil" surface syntax that helps to 
concretize discussions about different styles of knowledge 
representation; 

* It provides a working implementation that encourages user 
experimentation via numerous hands-on exercises; and 

* It provides fully commented source code that illustrates how 
to implement a knowledge engineering environment from 
scratch. 

In the interest of portability, a conservative subset of “Edin¬ 
burgh-syntax” Prolog was used to develop MIKE, and graphics 
were completely avoided. Even the tracing facilities are essen¬ 
tially “glass teletype." This may seem somewhat surprising, 
given our own commitment to state-of-the-art environments for 
both knowledge engineering and graphical rule tracing in Pro¬ 
log. However, we thought it preferable to adopt a least-com¬ 
mon-denominator strategy to encourage the most widespread 
dissemination of our courseware. We are encouraging users to 
modify MIKE software and to give us suggestions and im¬ 
provements for incorporation into future iterations. 

An important motive of this whole exercise has been mass 
consciousness-raising. MIKE contributes to the dissemination 
of knowledge engineering techniques, and the design and im¬ 
plementation of knowledge engineering environments. ■ 
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Security for the Goodwill Games" 1 * 



The Problem 


The 1990 Goodwill Games: 
2500 athletes in 22 events at 
15 locations, drawing hundreds of thousands to watch 
them perform. A show-place for international good¬ 
will. A potential target for terrorists. A challenge for 
security agencies. 

With only 3,000 off-duty officers to fill 30.000 as¬ 
signments, there’s no room for confusion in scheduling. 
And scheduling must respond to last minute changes, 
as event times slip, as dignitaries arrive on short notice, 
or as threats arise. Hand-scheduling can't meet the 
challenge. But the Games’ Integrated Police Planning 
Group (1PPG) found that no automated system had 
ever been developed for securing such events. 


The Application Automated Manpower 

On-line Scheduling 
(AMOS) matches personnel to scheduling require¬ 
ments, taking into account special training, language 
skills, and other factors. AMOS prepares an assign¬ 
ment sheet for each individual, explaining the 
assignment, when and where to report, how to get 
there - even where to park. 

AMOS responds to changes quickly. The database 
is large and complex, yet thanks to the innovative 


db_VISTA m " 

Database Management System 



combined technology of the 
underlying db_VISTA 
database engine, search, 
match, and update times are 
negligible. Data integrity is 
assured by avoiding data 
redundancy. That means 
the information is reliable. 


The Solution 


Command center personnel can 
adjust schedules without delay or 
confusion, thanks to dhVISTA Ill's 
ability to handle large volumes of 
data with speed ana accuracy. 


AMOS was created by 
Raima's services subsidiary, 

Vista Development Corp., 
using the db_V!STA 111 
DBMS. “We looked lor 
months lor a database that 
was fast, fiexible, and could handle a huge volume of data 
while still maintaining speed," said Sgl. Alan Bernstein of the 
IPPG. "We also wanted to find a company that could not only 
furnish the product, but provide the development services.” 
They discovered Raima and db_VISTA III. 


Your end users may not be fighting terrorists, but they still 
need fast, reliable information to get their jobs done. If you 
develop applications for MS-DOS, MS Windows, UNIX, 
QNX. OS/2, VMS. Macintosh, and other environments, 
db_VlSTA III is the solution. 


Call 1-800-db-RAIMA ( 1 - 800 - 327 - 2462 ) 


High performance, C language portability. 
Complete C source code available. No royalties. 

Network data model Relational B-lree indexing, Rdalional SQL query and report writer. 
Single & multi-user- Automatic recovery, Built-in referential integrity* Complete schema 
revision capability. .Supports: VMS. UNIX,QNX* SunOS, XENIX. Macintosh. MS-DOS. 
MS Windows. OS/2 compatible. Most C Com pliers and LANs supported. 


Spe 


Specifications 
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Anti-Obsolescent 
Forval Super High-Speed 

Modems. 


Enhancements for your 
modem are just a phone 
call away. Simply dial 
FORVAL's headquarters 
and FORVAL-Linr 
assures speed or feature 
upgrades automatically. 

Your modem is 
protected against 
obsolescence. 


With FORVAL Turbo 
Interface ,™ data 
integrity is ensured 
even at speeds greater 
than 19.2Kbps. 


Modem can be used 
horizontally-or 
vertically when you 
need to save 
desktop space. 




Forval’s super high-speed 
dial-up modems are 
currently the fastest full 
duplex modems on the 
market-up to six times 
faster than ordinary 
V.32 modems. 



Completely compatible 
with CCITF dial-up 
standards. 



Controls and displays 
ensure complete 
visibility and 
management over 
modem operation. 


Now you can get all this for the 
same amount you would spend on an 
ordinary V.32 modem. 

Introducing the SA14400 from 
Forval. The first super high-speed 
modem designed to discourage 
obsolescence. 

And don’t worry about compatibil¬ 
ity. Forval modems are compatible 
with all dial-up modem standards. So 
you can talk to anyone. Anywhere. 
No matter what the line conditions. 



Your investment 
is also protected 
with a five-year 
warranty. _ 

And free ,4 (so ai mitable in board model 

high-speed far- internal PC use. 

communications software is included 
in the package. 

So if you want a super high-speed 
modem that has it all, think of us. 
Forval. 

To learn more about our complete 


line of modems, call us today at 
1-800-FORVAL-l. 

FORVAL AMERICA, INC., 
Modem Division, 6985 Union Park 
Center, Suite 425, Midvale, 

Utah 84047, Tel: (801) 561-8080, 
Fax: (801) 561-8777. 



The Modem With A Future.™ 


©Copyright 19DO, FORVAL AMERICA, INC. FQRVAL-Link and FORVAL Turbo interface are trademarks of FORVAL AMERICA, INC. 

Circle 139 on Reader Service Card (RESELLERS: 140) 









FEATURE 


Hot Links 

TOGO 

Dynamic Data Exchange lets Windows 
and OS/2 applications share data easily 

Michael Vose 


indows 3-0 and OS/2 Presentation Manager 
(PM) endow application programs with a com¬ 
mon look and feel. Programs running simulta¬ 
neously almost seem to blend together. When 
they employ a service called Dynamic Data Ex¬ 
change* they functionally do. With DDE, a program can use 
another program’s data as though it were its own. This intimate 
sharing of information promises to integrate tomorrow’s pro¬ 
grams as never before. 

While graphical user interfaces (GUIs) abound these days* 
DDE sets Windows and PM apart from the rest. I’ll look at how 
DDE works and describe how you can use it to realize a new 
level of interprogram harmony. 

The Information Melting Pot 

Both Windows and PM can multitask different applications, as 
well as instances of the same application (sharing code across 
instances). PM applications can also multitask internally—a 
program might dedicate one thread to menu handling and an¬ 
other to screen updating. Furthermore, with the multiple-docu¬ 
ment interface, a Windows or PM application can maintain sev¬ 
eral active documents. All this concurrent activity, along with 
a common look and feel across programs, encourages users to 
view the system as a whole and to expect the parts—including 
data—to work together. 

Getting information from one program to another has always 
been a thorny problem. In the character-based world of DOS, 
nearly every application specifies its own unique format for 
storing and displaying information. To exchange information, 
you have to negotiate some sort of format conversion. 

GUIs and some character-based windowing systems try to 
overcome this problem with cutting and pasting. Although well 
understood and useful, cutting and pasting suffers from several 
limitations. It involves several steps: You have to select the in¬ 
formation, cut or copy it, indicate a destination, and then paste 
the information. Cutting and pasting can limit you to text- or 
character-only information exchanges. Additional information 


(in the case of text, fonts and emphasis) often doesn’t survive 
the transfer. Most important, information exchanged by cutting 
and pasting is static; if the original information changes, you 
have to redo the data exchange. 

DDE addresses these information-exchange inadequacies. 
As its name implies, DDE enables programs to share informa¬ 
tion even as the information changes. In addition, DDE oper¬ 
ates automatically once a user connects one or more applica¬ 
tions. 

The programming team that wrote Microsoft Excel invented 
DDE to show how to use Windows’ message-based interpro¬ 
cess-communications facilities. Windows incorporated DDE in 
version 2.0; PM had it from the start. (A special dynamic link 
library to implement DDE under Windows 1.0 appeared just 
before Windows 2.0 was released.) DDE extends the message- 
based architecture of Windows and PM. Developers can incor¬ 
porate DDE, which is a documented protocol for interprocess 
communication, into any Windows or PM program. Such pro¬ 
grams can then exchange information whenever instructed to 
do so. 

DDE’s Many Uses 

Although DDE has been around for some time, not many pro¬ 
grams use it yet. The programs that do support DDE illustrate a 
variety of in formation-exchange scenarios: 

* Stock reports with hot links to real-time data. With a telecom¬ 
munications hookup to a stock-reporting service like Lotus 
Signal (which uses an FM radio sideband to transmit stock 
data), a DDE-capable spreadsheet receives data from a stock¬ 
tracking program, records every change in the price of one or 
more stocks, and recalculates the value of a portfolio. 

■ On-line airline reservations . A network of PCs links a reser¬ 
vation database to a graphics program showing an up-to-date 
diagram of the available seats on any scheduled flight. This ap¬ 
plication uses a background “redirector” that intercepts DDE 
traffic, converts it to the appropriate network protocol, and 
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| Field Code: DDEAUTO app-name file-name [place-reference] 


ddeauto excel test.xls r3cS| 


| Type program name* * 

file name; optional place 


_ 


Screen 1: This is the Word edit box for creating afield in a 
document This example creates a DDE field that links a cell 
in an Excel spreadsheet to a Word document. 
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Screen 2: In this Word document, the DDE field displays 
the DDE application topic and item names. Alternatively t it 
could show the value of the referenced spreadsheet cell 


sends it across the network to another station where a similar 
redirector converts it back to DDE, 

* Compound documents. These are DDE-linked word process¬ 
ing elements that each manipulate a separate document but 
share some common text with each other and are thereby always 
up-to-date—even if the individual documents are on different 
machines on a network, 

* Data queries across applications. A spreadsheet queries a 
database for information that updates itself whenever the data¬ 
base changes. The PM version of AutoCAD uses this kind of 
DDE link to let an Excel spreadsheet's materials worksheet 
control an AutoCAD drawing. 

* Links to remote mainframes. DDE-capable communication 
programs link mainframe databases to PC-based spreadsheets 
or word processing programs. 

* Remote data gathering. Using data acquisition hardware, a 
DDE-based software module collects data and simultaneously 
saves it to disk, links it to a chart program that diagrams the in¬ 
coming data, and also links it to a spreadsheet that computes 
averages. 

* Downloads from E-mail or communications services. Instead 
of reading information on-line, a DDE-based telecommunica¬ 
tions program saves messages to disk or places them into a word 
processor document for later perusal. 


In each case, automatic transfer of data between applications 
frees users from mundane and repetitive cutting and pasting 
and welds individual programs together to create metapro¬ 
grams that are more than the sum of their parts. 

On the Links 

DDE supports both temporary and permanent information ex¬ 
changes. Temporary exchanges are simple transactions. A pro¬ 
gram requests information and receives it or sends information 
and receives an acknowledgment. Permanent exchanges come 
in two varieties: hot and warm. When sender and receiver com¬ 
municate by way of a DDE “hot link,” information flows only 
when the sender has new data to transmit. In the case of a 
“warm link,” the sender tells the receiver that there’s new 
data, but doesn't send it until the receiver asks for it. 

A program's user establishes temporary or permanent links 
between applications. In a DDE spreadsheet like Excel, for ex¬ 
ample, you do that by placing a formula into a worksheet cell. 
This formula describes the target application and the nature 
of the link. For example, to link an Excel spreadsheet to the 
Quotes stock market reporting program, you place a formula 
into a cell as follows: 

= 'QUOTE' | ’NYSE 1 ! IBM 

This formula contains the three essential pieces of DDE syntax: 
application, topic, and item names. 

In Microsoft Word, DDE links are fields. Along with time, 
date, and comment fields, Word also supports a DDE field. To 
link a Word document to an Excel spreadsheet, you specify the 
DDE names. The edit box in screen 1 gives an example. Fol¬ 
lowing the field code DDEAUTO there is the target applica¬ 
tion’s name (excel), the topic name (test.xls, a data file), 
and the item name (r3c5, the cell that has the information). 

Once established, this link will place whatever value resides 
in that worksheet cell into the Word document and will change 
it automatically if the worksheet value changes. The Word 
document can either display the value or, as screen 2 illus¬ 
trates, show the field specification that governs the value. As 
you can see, it takes just a few steps to link programs together. 
You can terminate a link just as easily. 

Links between programs can refer to fields within files, or to 
entire files. File-level links ensure that changes to a master file 
propagate to any files linked to that master. These secondary 
files need to be open to stay in sync with the original. 

Users of programs that support DDE don’t generally need to 
worry about whether they're running under Windows or PM. 
Most programs that support the two environments forge DDE 
links the same way. Internally, as you'll see, Windows and PM 
handle DDE a bit differently. 

How DDE Works 

The underlying mechanisms that make DDE possible depend 
on the message-based architecture of Windows and PM. Under 
these environments, when anything happens—a mouse-click, 
key press, window-dragging operation, or menu selection—the 
operating system broadcasts a message. These messages accu¬ 
mulate in either a system message queue or an application mes¬ 
sage queue. Within every Windows or PM application, a mes¬ 
sage loop continually examines these messages, selects those 
that it needs to handle, and ignores the rest. 

Windows' cooperative style of multitasking relies on the 
messaging system. Whenever any application retrieves a mes¬ 
sage from the system message queue and acts on it, Windows 
gives that application control of the CPU. Before it can check 
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In a typical DDE conversation , the client initiates the 
conversation t and the server acknowledges. The client then 
requests data, which the server puts in shared memory. 


the message queue again, all other running programs get a 
crack at the queue and a chance to gain control. Although PM 
structures the retrieval and processing of messages in a similar 
way, OS/2 handles multitasking differently. A scheduler in 
the operating-system kernel parcels out CPU time to program 
threads. 

The stream of messages flowing within Windows and PM 
enables DDE. It is simply a message protocol: the definition of 
a series of messages that Windows and PM programs can re- 
spond to and act on. 

The Client-Server Model and Conversations 

The client-server model and the conversation are the two key 
conceptual ingredients of DDE, With the client-server model, a 
DDE server provides data, and a DDE client consumes it This 
apparently simple model can get complicated, however, be¬ 
cause a client can have multiple servers, and a single program 
can function as both a client and a server. These complex sce¬ 
narios are particularly likely under multitasking systems. For 
example, one application can receive data from a second as a 
client and then act as a server to pass information along to a 
third. Applications can simultaneously play the role of both cli¬ 
ent and server (in two separate conversations) to simulate a two- 
way peer-to-peer interaction , 

The interactions between a DDE client and server are called 
conversations. Conversations between programs work like tele¬ 
phone conversations between people. One program initiates a 
conversation, the other acknowledges that a conversation has 
begun (like soneone answering a phone), information flows, 
and, finally, one program terminates the conversation. 

Conversations from a client program not only target a server 
application but also specify a topic and an item. A topic is typi¬ 
cally a filename, and an item is any specific data object—usu¬ 
ally specified by a field, ceil, or range—within that file. Each 
data object requires a separate request. 

The behind-the-scenes logic of a DDE conversation goes like 
this (see the figure): The client starts a conversation by sending 


Subscription 

Problems? 



We want 
to belp! 


If you have a problem with 
your BYTE subscription, write 
us with the details. We'll do 
our best to set it right. But 
we must have the name, 
address, and zip of the 
subscription (new and old 

address, if it's a change of 
address). If the problem 
involves a payment, be sure 
to include copies of the 
credit card statement, or 
front and back of cancelled 
checks. Include a "business 
hours" phone 
number if possible. 

EVTE 

Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 


NOVEMBER 1990 -BYTE 37S 








































FEATURE 
HOT LINKS TO GO 


DDE MESSAGES 


The DDE message sets for Windows and Presentation 
Manager. The two sets share nine messages. PM adds a 
tenth: WM^DDE_INIT1ATEACK. 


DDE MessagePurpose 



WM.DDE.INITIATE 

Request the start of a DDE 
conversation. 


WM.DDEJ INITIATE AC K 

Acknowledge the start of a DDE 
conversation (PM only). 


W M_DDE_TERM 1 NATE 

Halt a conversation. 


WM.DDEJVCK 

Acknowledge a DDE message. 


WM.DDE.REQUEST 

Ask server to provide data. 


WM_DDE.DATA 

Notify client that data is available. 


WIVLDDEJ\DVISE 

Ask server to update data whenever 


it changes. 


WM.DDE.UN ADVISE 

Tell server that a data item should 
no longer be updated. 


WM_DO£_POK£ 

Ask server to accept unsolicited 
data. 


WM.DDE.EXECUTE 

Sends a command string to server. 



Listing 1 : API calls to initiate a DDE conversation 
under Windows and PM. 

Windows 

SendMessage( 

(HWNDj -1, 

WM _ DDE_ INITIATE, 
hMyWndj 

MAKELQNG(sApp, aTopic) 

); 

Presentation Manager 

WlnDdelnit late (hwtid. * "AppNawe", "TopieNarae")j 


Listing 2: Presentation Manager DDEINIT and 
DDESTRUCT data structures. The DDEINIT structure 
holds the application and topic names (Windows stores 
these in atoms). DDESTRUCT holds the name of the 
item , its format > and the item 's data . 

typedef struct.DDESTRUCT [ 

ULGNG cbdata; 

USHORT fsStatus; 

USHORT us Format; 

USHORT offszItemName; 

USHORT o f fabData; 

} DDESTRUCT; 

typedef struct.DDEINIT { 

USHORT cb; 

PSZ psaAppName; 

PSZ psaTopic; 

} DDEINIT; 


out a DDE-inidation message. The target server application (or 
any interested application if the client names no specific target) 
responds with an initiation-acknowledged message. The client 
program next sends a message containing a topic and an item 
name, and it requests either a permanent or temporary infor¬ 
mation exchange. The server then responds by sending the re¬ 
quested information, A client application can also send unre¬ 
quested information to a server and can instruct the server 
application to execute one of its internal commands. For exam¬ 
ple, under Windows 3.0, a program's installation module can 
tell the Program Manager to create a group and add an item to 
it. Either the client or the server can terminate the conversation. 

DDE Nuts and Bolts 

DDE relies on a series of nine messages (10 under PM—see the 
table) and several important data structures. These data struc¬ 
tures provide a memory format for the information that flows 
during a conversation. The DDEINIT and DDESTRUCT PM 
data structures appear in listing 2. Windows uses global data 
structures that programs create with calls to the GlobalAlloc 
function. Parameters accompanying each DDE message point 
to these structures. Windows and PM store the DDE informa¬ 
tion itself {e.g., spreadsheet values and text) in memory that the 
client and server share. The client application program must 
allocate memory for all DDE data structures when it initiates a 
DDE conversation. 

A DDE conversation begins when a client broadcasts a 
WM_DDE_IN1T1ATE message. Under Windows, you use the 
generic application programming interface function Send- 
Message; under PM, there’s a special WinDdelnitiate call 
(see listing 1). Similarly, Windows uses SendMessage and 
PostMessage API calls for sending subsequent DDE messages, 
while PM uses a special call, WinDdePostMsg. 

Once a DDE conversation has begun, a client application 
conducts an exchange by performing the following actions: 

* Allocate memory for the DDE memory object . This action 
creates the shared memory area that both applications will use. 

* Create a format for the information to be exchanged. Win¬ 
dows and PM provide a predefined format (clipboard format) 
for exchanging string data. A program must create its own for¬ 
mat forexchanging other data, like graphics. 

* Select an information-exchange type . The client program 
specifies whether an exchange will be one-time-only, a hot 
link, or a warm link. 

* Send a DDE message. 

* Deallocate DDE shared memory. This step cleans up memory 
after the completion of a DDE. 

Each DDE conversation requires a separate window on both 
ends. It might be a main application window, a window associ¬ 
ated with a specific document, or a hidden window that never 
appears on the screen. 

Differences Between Windows and PM DDE 

Although their DDE message sets are nearly identical, Win¬ 
dows and PM use slightly different schemes for passing infor¬ 
mation among applications. This difference results from a key 
distinction between the memory-addressing design of their re¬ 
spective underlying operating systems. 

Windows DDE uses 16-bit handles to global memory objects 
to locate exchangeable data. PM limits access to global memory 
and instead uses a 32-bit memory selector to pass data between 
OS/2 processes. 

There are two parameters available as arguments for any 
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given DDE message. The first designates the handle of the tar¬ 
get window. A second 32-bit parameter contains all other 
conversation particulars, including memory selectors. The de¬ 
signers of PM foresaw that this parameter could not forever ac¬ 
commodate the ever-increasing size of processor address 
spaces and LAN communications needs, along with strings to 
identify DDE objects. So, under PM, the second parameter of 
DDE messages became a pointer to one of two DDE data struc¬ 
tures. These structures contain all the necessary DDE conver¬ 
sation parameters, as well as the actual data being exchanged. 
This scheme ensures that PM can accommodate future system 
software changes and new hardware architectures without al¬ 
tering the DDE message format. 

Windows uses atoms (i,e., integers that identify character 
strings) to refer to the information being passed between a cli¬ 
ent and a server, and global memory handles to refer to the data 
structures that actually contain the data. These atoms and han¬ 
dles form the contents of the second parameter sent with every 
DDE message (the first being the target window handles). PM 
uses a separate DDE data structure (pointed to by the second 
DDE message parameter) in which to package conversation pa¬ 
rameters and data. This makes using atoms unnecessary. 

Because of the restrictions that OS/2 places on a process 
when it attempts to access another process, PM uses a special 
set of DDE API calls that grant this access automatically. These 
special calls include WinDdelnitiate, WinDdeRespond, and 
WinDdePostMsg. 

DDE and the Integrated Desktop 

Multitasking and DDE will increasingly display a symbiosis 
within the next generation of PC applications. Multitasking 
provides for the functional integration of applications, and 
DDE furnishes the concordance of information. Once they dis¬ 
cover that they can connect disparate applications seamlessly, 
users will stop thinking about tools (applications) and start fo¬ 
cusing on specific documents or tasks. Windows 3,0 and PM 
both provide a way to group tasks according to the needs of any 
user. The ability to group all the documents needed to produce 
a firm’s annual report, for example, helps the person working 
on the report focus on the pieces of the project rather than on 
the tools used to complete it. 

Grouped tasks lead to the organization of computer desktops 
into workspaces—a workspace for the annual report, a work¬ 
space for the new building proposal, and so on. Within each 
workspace, many applications and documents will be open; 
some of these will share information via DDE links. 

DDE extends an application by enabling it to use information 
from another program that it otherwise could not generate it¬ 
self. For example, when you use DDE to embed a chart from a 
program like Microsoft PowerPoint into a word processing 
document, you add to the word processing program a capability 
that it otherwise would not have. 

Because DDE preserves the format of exchanged informa¬ 
tion, it eliminates such problems as having to alter the font or 
point size of data linked from an Excel spreadsheet to a Word 
document: DDE can send font and size information with the 
data. This preservation of format further enforces the idea that 
pieces of information are objects that users can mix and match. 

With all these benefits and possibilities, you can bet that 
DDE is a term you will be hearing about much more frequently 
in the not-too-distant future, ■ 


Michael Vose is the author of the book Windows 3,0: A Defini¬ 
tive Guide for DOS Users (Addison-Wesley, 1990). He cm he 
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WRITE US... 
SO THEY WON'T 
CALL YOU 

Many people enjoy receiving 
information about products or 
services in their homes by 
telephone. 

But if you want fewer phone 
calls from national advertisers, 
we can help. 

Telephone Preference Service 
can effectively reduce phone 
calls from national advertisers. 
And, it's absolutely FREE, 
just send us your name, full 
address, area code and phone 
number. We'll tell participat¬ 
ing national advertisers to 
remove your name from their 
calling lists. 

After all, they only want to 
talk to people who want to 
listen. 



Telephone Preference Service 
Direct Marketing Association 
11 West 42 Street 
P.O. Box 3861 

New York City, NY 10163-3861 
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■ New Topic: Graphics 

You may already be participating in 
discussions on graphics within our 
telecomm.pgms/objective.tc topic. 
Here the discussion has expanded 
from typical character-mode tele¬ 
comm interface to graphical interface. 
The subject has become so hot that 
we’ve opened up a new graphics topic. 
Join us while we discuss data com¬ 
pression and extending the existing 
BBS-independent macro command con¬ 
cept to incorporate graphics, among 
other things of course, (join tele¬ 
comm. pgms/graphics) 

■ Mac Exchange Update 

This month we’ll continue our group 
project on making a Mac-like front 
end program for BIXing. Both users 
and coders are contributing some 
excellent ideas. You’ll definitely want 
to get in on the action, (join mac. 
hack/general) 

With the holiday season drawing 
nearer, the Mac.hack/products topic 
is where it’s at. We’ll have vital infor¬ 
mation on Mac products for all you 
holiday shoppers, including the latest 
on high-capacity hard drives for your 
Mac. (join mac.hack/products) 

As usual, Wednesday nights (8:30 to 
10:00 EST) feature the ever-popular 
get-togethers in CBix. Join us for the 
tech expertise and camaraderie you 
won't find anywhere else as we 
explore how the Mac interfaces with 
society, (join mac.sandbox/political) 

■ Hobbies for the Holidays 

As the holiday season approaches, 
what do we all start thinking about 
but ourselves? And our hobbies. Now 
you can gab on BIX about whatever 
interests you the most. We’ll cover 



everything from woodworking to 
model trains, sheep-raising to knitting, 
cold-weather bicycling to tropical fish 
collecting. And it could get weirder. 
A great source of ideas for the holi¬ 
days. (join hobby) 

■ CNN. FNN. Who needs 'em? 


of Desqview-X and QEMM with 
Quarterdeck’s Bob Perry. It happens 
Tuesday. November 6 at 7:00 pm 
PST (join desqview/cbix) 


Some favorite exchanges you'll 
want to try... 


■ Amiga Exchange 


amiga.user 

amiga.sw 

amiga.hw 

amiga.arts 
amiga.int 
amiga. special 
amiga.dev 


Exchange ideas, solve 
problems, compare 
notes 

Amiga programming 
and developer issues 
Amiga hardware 
design, use, and 
hookup 

Artistry using the 
Amiga 

Developing for the 
international Amiga 
Special guests and 
events 

Commodore's confer¬ 
ence for developers 


You can get all the up-to-the-minute 
money news you’ll ever want or need 
right here. We give you hard facts 
as well as compelling commentary, 
always with an emphasis on the finan¬ 
cial implications, (join financial/global) 

■ New AeroSpace Conference 

Another exciting BIX innovation. The 
Tech Transfer conference brings to¬ 
gether developers and potential end- 
users of National AeroSpace Plane 
technology. It’s an experiment now, 
but ultimately the conference could 
reduce the time lag between govern¬ 
ment technology development and 
domestic industrial use from 12-16 
years down to 2-4 years. It’s not too 
late to get in on the ground floor and 
put the power of BIX to the test. You 
might even improve American indus¬ 
try’s competitiveness in the emerg¬ 
ing world market, (join tech.transfer) 

■ Special Session on Desqview-X 
and QEMM 

Get the inside scoop on the release 


■ IBM Exchange 

ibm.pc 

The venerable PC 

ibm.at 

The AT series and 
workalikes 

ibm.ps 

The PS/2 series 

ibm.os2 

OS/2 operating system 

ibm.dos 

PC/DOS & MS/DOS 

ibm.os.386 

Alternative 386 
operating systems 

ibm. utils 

Utility software 

ibm. repair- 

Garage and Tune-up 

shop 

Shop 

ibm.newprods 

New products for 

IBM computers 

ibm.exchange 

IBM Exchange 
clearinghouse 

ibm. listings 

Index to IBM files 

ibm.other 

Applications, printers, 
modems, etc. 

microsoft 

Products from 
Microsoft 

■ Writers' Exchange 

desktop.pub 

Using microcomputers 
for publishing 

journalism 

Reporting and writing 

journalism.pro 

Interaction for 
working press only 

marketing 

High Tech PR 

new. writers 

Getting started in the 
writing business 

poetry, pros 

Writing both types 
of English 

sf 

For Science Fiction, 
Star Trek, and 
fantasy fans 

sfwa 

The Science Fiction 
Writers of America 

tech, news 

Discuss news 
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■ Imagine a setting in which com¬ 
munal wisdom is on tap. A place that 
has the fit and feel of a small, friendly 
town* yet the sophistication and 
resources of a global community. 
One which you can visit electroni¬ 
cally—to increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 
and have fun. Such a community 
would be called BIX. 

Subscribe to BIX, the flat-fee, 
on-line information service. 

BIX is your access to industry news. 
And to many special interest Ex¬ 
changes—such as our Amiga, IBM, 
Mac. Writers', and Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. All 
for just $39 per quarter * 

Subscribe via your computer.. 

Set your program for full duplex, 7 
bits, even parity, I stop bit. Call BIX 
on our registration-only number: 800- 
225-4129, In MA: call 617-861-9767. 
International: call NU1310690157800. 
Then hit the return key, and respond: 

Prompt: You Enter: 

login bix 

Name? bix. vide 

You may buy off-peak access via 

Tymnet at $20 per month or $3 per 

hour, or you may buy peak access at 

$6 per hour.*" 

‘Based on a St56 annual fee. billed quarterly 
Telecommunications charges are extra. 
You may caned at any time without future 
charges. 

‘Available only in contiguous 48 states. 
Tymnet rates subject to change. 

800-227-2983 • In NH 603-924-7681 


EIX 




FREE! I_ 

"Dog And Pony 
MOUSEPAD 
In Full Color 

wilh purchBM of 

HARVARD GRAPHICS 


UCttUtiMr- 


Your Source For Software 1 

PLEASE CALL US FOR PRODUCTS NOT LISTED, 
WESHIPTOAPO & FPO ADDRESSES CALL US FOR A CATALOO 


Please Specify Disk Size When Ordering 


CAO 

Auloskfcich 3.0 145.00 

Design Cad 3D 3 0 205.00 

Design Cad 4 0 155.00 

IjHfimit 30 Drilling 19S00 

Gcriccn: Codd Lewi! 3 2 19.00 

COMMUNICATIONS 

Carbon Copy Plus 5,2 115.00 

Close Up Supports 165.00 

CroBtalk Mart 4 moo 

PC Anywhere IV 99.00 

Procomm Plus 59,00 

Simrterm 2403.1 195.00 

DATABASE 

Clanon Professional Dsvri 2.1 475.00 
CbppgrlSummef '87|i 429.00 

DBase IV 1.1 499.00 

RutbasePtua 199.00 

Fcwprolan 679.00 

Fgkptq Single User 479.00 

Parade V 3,0 46900 

PC File 5 0 7500 

R S Ft Relational Report Writer 105.00 
DESKTOP PUBUSHING 
Bitstream ForilS (ttKh) 95.00 

Rfrttliirt of Praia 299.110 

Go Script Plus Vcr, 3 195.00 

Go Scnpt Ver 3 99.00 

PFS hi Public 30 95.00 

Thti New PTint Shaft 39.00 

UHrascnpi PC Pitts 21 249.00 

Venture PublislHir Gold 559.00 

Wordscari Plus 689 00 

EDUCATION & 
ENTERTAINMENT 
FligM Simulator 4 0 42 00 

LmsumSuil Larry III 30.00 

Miuosofl Lining DOS 3S.CC 

PC Globa 3.0 3900 

Playroom 32.00 

Saucily 33.00 

TttLris 22.00 

Typing Tutor IV Plus 35 00 

Whom Is Carmen San Diego 30 00 
FORM DESIGN & 
FLOWCHARTING 


Flowcharting III 

149.0D 

Svpet Cartridge 2 -(□ frying 

44900 

Formwora with Fill File 2,5 

05.00 

Worldporl 2400 Modem wMNP345.0O 

Interactive tasyllow 6.1 

109.00 

Wofldpen 249B Fax Modem 

4B5.M 

Org Plus, Advanced 5 j0 

09.00 

INFORMATION MANAGEMENT 

P*r Form 2.1 

is am 

Agenda 

275.M 

GRAPHICS 


askSem 

175.00 

Autodesk Animator 

245.00 

Best Chotca 

59.00 

Oan Bricklin Page Garden 

52-00 

Infpselect 1 1 

55.00 

Deluxe Paint It Enhanced 

B9.0D 

Instant Bacall 

73.00 

Ur&wperfeci 1 \ 

273.00 

Who Wliat When 2.0 

173,00 

Freefonca Plus 3.131 

339.00 



Grapher 

14500 

MS Wtvks 2.0 

95.00 

Hervari) Gmphicn 2 3 

290 00 

PFS First CheiCB 

92.00 

HijUk 

5500 

Q*A3.0fNetwo*abtef 

223,00 

Hot Shat Graphics 

159.00 

Symphony 22 

519.00 

Inset Plus |w/HUuk) 

109.00 

LANGUAGES PROGRAMMING 

PC Painlijrash IV Plus 

119.00 

Brief 

159.00 

Pizazi Pins 2,0 

6500 

BTuew 

179.t» 

Print A Plot 2.0 

19900 

C Toots Plus 

95.00 

Shaw Partner FX 3.5 

22900 

Clear + for C (or (Kesel 

135.00 

Surf or 

353 00 

Macro Assembler 

93(W 

HARDWARE & PERIPHERALS 

Matts* layout 2,0 

135.00 

ATI VGA Wonder 512 W/ Mu* 340 00 

MS Basic 7 1 Q@ve1 System 

329.00 

Copy ll Dpi >on Board Deluxe 

115 00 

MS C 6.0 

32900 

Logitech Maine C9 

0500 

MS Fortran 

29300 

Logitech Serin! Mtwsu 

7500 

MS Quick Basx 

67.00 

Logitech Scan Man Plus 

1B5 0O 

MS QuickC 2.5 

B700 

Logitech Trackman Satin MB us 

0300 

MS QuickC w/ Quids AswnZ 5 135 00 

Masterpiece Phis 

105.00 

0bH?d Prolessionial 

109 00 

Mcrsft Moirsa w/Wirefows 3 0 159.00 

Dutclcpnc Pmressional 

14309 

M iemspaed PC Tree Serial 

75.00 

smaiiiftikvaae 

12900 

MS Mouse w/Pairil Seri^fltK 10S 0Q 

SeiittaP w/Bios 

15900 

Pacific Data 1-24 Brd w/OMB 

13500 

Turbo C ^ Prof. 

193O0 

Pacific Data 1 -2-4 Bret w/1 MB 

102 00 

Turbo C Tools 

95.00 

Pacific Data 1-2-4 Brd w/2MB 

255 00 

Turbo Pascal 5,5 Prof 

17900 

Pacrfic Data 4 Mamory w/OM 0 

02 00 

Pewei Tools Plus 

115,00 

Pacific Data 4 Mumgry w/1 MB 13900 

Turbo Pro lexica uil 

7900 

Pacific Data 4 Mamory w/2MB 199 DD 

Windows DevcIoprutToolki! 

32900 

Pacific Data 25-in- 1 

20300 

Zortflch C ++ 2.0 

14900 

Pacific Data 25-in-1 vws III 

35500 

NETWORKING 


Pacific OellinB 1 

209 00 

Lanlastic 2MBPS Adopter 

1B9.0O 

Pacific Efata raciucPap HP/lil 37900 

LorUflsoc 2MBPS Starter Kit 

409.00 

Pacific Data 25-in-OFie 

209 00 

Laniaotic Eduifnat Adapter 

259.00 

Pacific Data PacilicPege 

46900 

Lamastic Eihmet StrKitlGMBPSSfiS DO 

Pacific Data PnrikPage In HP 369 00 

NE1Q09 

175,00 

Plotter In A Cartridge 

259 00 

NE2OO0 

20500 

Pacihq Outline 1 

209.00 

NcbemoLc 4.0 

419.00 

Pacific Prim 

245.00 

Wesium Digital Ethercanl Plus 179 00 

Postscript Cartridge try Adobe 

25500 

OPERATING ENVIRONMENT 

Free Pariph 2400 Ext w/MNP 

203,00 

Dirjqvjew 2-3 

77.00 

Prac Penph 2400 Snt w/MNP 

17500 

Desqvrtvr 30B 2.3 

125 00 

Snla 296i Accelerator 

305.00 

ISM DOS 3.3 

1D9 DD 

Sola 306: Accelerator 

40300 

IBM DOS 4.01 

129 0O 

Super Cartridge 1 -10 Engmg 

275.0D 

MS Windows 3.0 

33.00 


OS/2 



Mailed 2.5 325. DO 

Mathematics 306 vy/307 Stiprt 045 QQ 
SPSS/PC Plus 549.00 

Statgraphies 57903 

Syital w/ Graphic! 67900 

SPREADSHEET 

Allways ILatus 1-2-3 or SymphylllSOQ 
Lotus 1-2-3 Ve. 2.2 349.00 

Lotus 1-2-3 Vor. 3.0 41900 

P D Queue 53 DO 

OuutUoPro 31900 

OiMtiro Pro Upgrade 99.00 

Sideways 3.2 4200 

SupercalcV 315.00 

Tl» Baler 359.00 

VP Planner Plus 3D 15500 

UTILITIES 

t Dir Plus 3.0 4900 

38flTpTheNlet 50 79.00 

Above Disk 65 DO 

AuComenn 3990 

Brooklyn Bridge 3 0 69 DO 

Check ll 6500 

Copy II PC 5.0 27 00 

Copywiic/Zemdisfc w/Ackuq 55Q0 
Direct Access 5.0 5500 

Dirt Technician Advanced 95 00 
fwfouk Plus 11900 

Headroom 69.00 

H«rt>T!rjiaiJ 2.0 0500 

U(> Link Ftelease III 92.00 

Mutt U1 ihl«s 1990 95 00 

Magellan 20 109.00 

Norton Coffimandar 3.0 9900 

Norton Utilities Aflynnasd 5.0 119 00 
Pathmindcr Pins 79 DO 

PC Tools Deluxe 6 0 00 00 

ft ml Cache (Lasertwql 99 00 

G-Dos II 39 DO 

Print monochrome and/or 
color text and graphics files 
to your non-PostScript 
printer / FREEDOM OF 
PRESS software can print 
to over 50 different output 
devices including Laser , ink 
Jet, 24-wire dot matrix „ 
Color Thermal Printers and 
Film Recorders. ALSO, 
FREEDOM Of PRESS soft¬ 
ware comes standard with 
35 fonts , equivalent to those 
found on the Apple Laser¬ 
Writer Plus. FREEDOM OF 
PRESS is available in both 
PC and/or Macintosh 
versions r $249 



We’re ready to talk turkey... 
Cobble up these savings!! 


OS/2 Standard Edition 1.2 

29503 

DEMM 5.1 

59.00 

Pagcmakor 3.0 1 

4^CQ 

Excel for OS/2 

329 00 

Software Bridge 4.1 

79.00 

Par.Farm Pfa 

MR 

Mum scope 11 

325.00 

Software Carousel 

55.00 

PC Paintbrush Plus Ipr Windows 990) 

MS OS/2 Pres Mngr Toolkil 

329.00 

Spinrite IE 

67.00 

Powerpoim 

32900 

SmalltalkA/PM 

329.00 

FC-KwiL Poweipak 

79.00 

ftamplt.O 

7900 

Werdftfrtat ter OS/2 

31300 

Swrlch It 

69.00 

PVtJlwh Fite Organic* 

11900 

PROJECT MANAGEMENT 

VlrexP.C 

82,00 

Soft Type (Z Soft] 

113O0 

Harvard Pmp?c< 3.0 

439 00 

XTf9£ Pro Gold 

82.00 

Suparbase 4 for Windows 

42300 

Scitor Project Sdiadulm IV 

429 0O 

WINDOWS 


Tempo 

7500 

SupHrpfoiect Expert 

449 00 

Adobe llluslrator Wmdowj 

285.00 

Toolbookby Asymekrx 

30500 

Turolirw 4.0 

469.03 

Adobe. Straamlma 

235.00 

Wingt 

33500 

SCIENTinC/STAT 






Brainmsltar 

143.03 





Dmive 

1250O 






p«FORM PRO 



J Ifi.ki \ vffl 


PerFORM PRO - Windows 3.0 Compatiblef PerFORM 
PRO is a sophisticated forms processor for high end 
form processing on IBM PC's or compatibles. Features 
include: *4 full set of drawing tools for creating forms. 
•A complete array of graphic file support to import 
logos preprinted forms or other documents. 
•Electronic signatures and password security. 
*Standard and advanced math such as logic, date, 
financial and other functions, *Data linking from one 
form to another. •Extensive dBase and ASCII file 
support. • Support for printer macros and cartridges. 
Special $289 


Adobe Typo Manage 
AMI Professional 
Corel Draw Windows 1.2 
Crosstalk For Windows 
OuMncc E-Mail 10 utoraj 
Dragnel 1 0 
D43 Fast/Wrndcws 
Excel 

Futui wx tv Windows 
hDC Window! frpru$g 3.0 
IBM Currant 
language Master 
Microgralx Designer 3.01 
Mierografx ChertHma 
Miorosafi PTajocl lor Windows 
Qmnlf»0e396 2 \ 

Packrat 


65.00 
309 00 
329.00 
125,00 
269.00 
63.00 
209 DO 
31990 
146.00 
52.00 
239 00 
62® 
4B9.QG 
355.00 
469.00 
599.00 
255.00 


Ward for Windows 329 DD 

torox ftrrmbase 325 00 

WORD PROCESSING 
Oiaplaywrilir V 255 00 

Grammatik IV 52.00 

Mala Bone 335 00 

Fkghlwilcf 55.00 

Word 5.0 209,00 

Ward Pcrfact 5.1 24900 

Word Perf ki Net Add-On 5.1 1 69.00 
Wordstar 6.0 249 00 

XENlX/UNiX 

SCOFoxbase+396 655 00 

SCO Unix Dev System 306 655 OO 

SCO Unix Oparalmg Sys 306 609 -DD 

SCO Xenix Operating SyK 386 479 00 

WordParf. SCOXanln 33& 5User 519.00 


NTERNATIONAL ORDERS 818 • 347 • 2444 
PHONE YOUR ORDER 800 • 733 • 3888 


WE WELCOME CORPORATE ACCOUNTS 
AND INTERNA TIONAL ORDERS 

FAX YOUR ORDER 818 • 347 • 9977 



limmedtale shipment on purchase orders from government and state agencies, cities, counties, 

_ school and universities. • Prices subject m change without notice. 1 We ship the latest versions* We accept Visa,, Master Card, and 

American Express* 2% surcharge on American Express. * 15% restocking fee for all nen-defectrve items returned. • Please call (818) 347-9400 for an authorization number on defective goods or yo-ur return will not 
be accepted. - Due to copyright laws we cannot take back any software where the seal has been broken* (Domestic Sales) $5.50 minimum shipping per item, less on huik orders. * $10 Blue Label shipping • $4 50 
C.Q.D. charge. * International sales call lor freight pricing.* Heavier items are charged accordingly. 1 We do not guarantee compatibility,«Call for prices lor any software item not Included In this ad. * Order desk 
open 7 A M. to 5 P.M, Monday to Friday (PST|, Saturday 10 A.M. to 2 P.M P.O, Box 1D59H, Canoga Park, CA 91309 Showroom: 7959 0**Hng Av*., Canogi Park, California 91394. 
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FEATURE 

ALTERNATIVE OPERATING SYSTEMS 


Pick- 

OS OR DBMS? 

An ancient breeze still blows 
through the database world 

Ben Smith 


Pick: It's an operating system; it's a data¬ 
base system. It’s both. Although Pick is 
most often found as a stand-alone operating 
system, you may see it implemented as a 
database engine working under other multi¬ 
user operating systems, such as Unix. Data¬ 
bases have their own special needs for optimal data storage and 
retrieval. Pick meets those needs and provides the data organi¬ 
zation that makes for efficient database operations. 

Prehistoric Synergism 

Many computers are used for the single purpose of database 
operations. In this case, Pick is all you need. It includes all the 
layers and activities of an operating system: everything from 
virtual memory management, terminal control, and print 
spooling and control up through multiuser task, account, and 
file management, as well as a command interpreter and script¬ 
ing language. Pick also includes all the tools for database oper¬ 
ations: programs to structure the data, a language for data en¬ 
try and data manipulation, and a report formatter. 

Pick is more than a collection of utilities and libraries; it is a 
completely integrated operating system/database engine- 
greater than the sum of its parts. There is nothing new about 
this idea, but that may be because Pick is far from new, Richard 
A. Pick and his colleagues at TRW started development on the 
IBM System/360 in 1965. That makes Pick older than CP/M 
(1977) and even Unix (1970). 

Pick’s organization of data helped it survive all those years 
and through all the changes in the computer industry. The en¬ 
tire system is consistently built using the same data structure: a 
tree of data dictionaries and data files, usually paired together. 
Even the Pick commands are held in this structure. As a result, 
nearly everything in Pick is a database and can be manipulated 
any way you like. 

From the average user’s point of view, the operating system 
and database operations (e.g., input, search, and report) are 
simple and fast. But the developer must come to Pick with as 


few preconceptions as possible. Developing Pick applications is 
unlike working in any modern development environment. 

At first glance. Pick appears to be hopelessly atavistic. The 
environment consists of a primitive, uppercase-only command 
interpreter, a special-purpose line editor, and a steroid-mutat¬ 
ed BASIC. If you are used to fancy window- and menu-based 
data management tools, Pick will seem rough and unfriendly. 
But under this crude surface, there are many fine ideas, imple¬ 
mented in a refined (though Spartan) manner. 

Operating-System Sorts of Things 

Pick’s multitasking (and multiuser) capabilities are bare bones. 
The operating system maintains separate user log-in accounts, 
each with its own master dictionary , a file that holds pointers to 
all of the account’s files and commands. 

Accounts are linked more closely with the data they hold than 
with the people who use them. Everyone using an inventory - 
control database, for example, would likely share an account. 
The system has commands for managing these accounts, han¬ 
dling system backups and restores, and monitoring system use. 
There are utilities for transferring files to and from MS-DOS 
partitions that might coexist with the Pick partitions on a PC. 

Installation of external terminals and printers is easy on a 
Pick system. There is one file describing terminal capabilities, 
another to configure serial ports, and another that describes the 
parallel printer ports. 

A user can have more than one task running at a time (in 


ITEMS DISCUSSED 


Pick (single-user PC license).. 

Pick Systems 

1691 Browning 

Irvine, CA 92714 
(714)261-7425 

Inquiry 1020. 

.$2195 
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ALTERNATIVE OPERATING SYSTEMS 


A frame is the basic Pick 
unit of memory; different 
implementations of Pick use 
different frame sizes. On the 
PC, frames for executables 
and workspace are 2048 
bytes, while frames for files 
(shown here) are 512 bytes. 
Frames are linked together 
through a pair of pointers at 
the front of each block. 


TYPICAL 512-BYTE FRAME IN A MULTIFRAME FILE 


Unused Unused 

byte byte 



addition to print spooling). Such tasks are called phantom pro¬ 
cesses. They handle administrative duties while users are busy 
with applications. But there isn’t any path to client/server con¬ 
nections on a single machine; there are no interprocess commu¬ 
nications links other than semaphores. However, different Pick 
machines can communicate with each other; even MS-DOS can 
communicate with Pick. 

Virtual Memory 

The Pick operating system addresses both memory and disk as a 
single mass. This mass is divided into a file area at the high 
addresses, and executable and work areas at the low addresses. 

A frame is the basic Pick unit of memory. Each frame is ref¬ 
erenced by a unique frame identifier. Different implementa¬ 
tions of Pick use different frame sizes. 

On the PC, there are two sizes of frames. Frames for the 
executables and workspace are 2048 bytes in size and are not 
linked. Frames for files take 512 bytes and often form doubly 
linked lists using 12 bytes (of the 512) of data to create the con¬ 
nections (see the figure). Alternatively, file space can be allo¬ 
cated in blocks of contiguous frames, in which case the block 
does not require the 12 bytes per frame for memory manage¬ 
ment; all 512 bytes is available in each contiguous frame. 

The virtual memory manager, which tracks the location of 
data, works directly with the hard disk and RAM. This invisi¬ 


ble layer of device control is responsible for Pick’s efficiency on 
otherwise inefficient or obsolete computers. 

The Database 

The data files and associated dictionaries allow you to build a 
complex interrelationship between data files, since a data item 
in one file can be a pointer to data in another file. This kind of 
structure is more akin to a hierarchical data structure than the 
relational structure that is common on microcomputer data¬ 
bases. Most relational database systems have fixed-length data 
fields, but Pick data fields are held in a variable-length format. 
As you will see, this is a very important feature. 

Both of the data pair (dictionary and data) files have the same 
structure. The dictionary contains the definitions of fields (at¬ 
tributes, in Pick terminology) in the data file, and pointers to 
the fields that use the defined structure. Not only can each attri¬ 
bute within a record (or item) contain a value, but each value 
can be composed of subvalues. Each item within a file must 
have a unique (to the file) item-ID with which Pick manages its 
data operations. The item-ID may actually be data itself—for 
example, a part number. 

With this structure, an attribute value (or subvalue) may be 
the item-ID of another file, or even of the same file. This last 
capability solves the vexing database problem of how to orga¬ 
nize data so that items can be assemblies of peer items. For 




Imagine the benefits of having your software commands color-coded and imprinted 
on your keyboard. Solve your training and productivity problems with Hooleon’s 
full line of Custom Keyboard Services, including made-to-order custom keys, 
custom imprinted adhesive keytop labels, keyboard templates and more! Kits 
available for immediate delivery include WordPerfecrand 5250 SnapCap™Kits or 
Adhesive Keytop Labels, language conversions, relegendable keys for IBM*, 
Wyse™, Key Tronic™, and much more. Call for your FREE 1990-91 Catalog 


From the Leader in Keytop Innovations 


CORPORATION 


800 937-1337 

Phone: (602) 634-7515 
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P. O. Box 230. Dept. BYTE 
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“We chose TARGA, boards 
because that’s what’s used 
in the field.” 



Graphic created by Bill Tinker using the TARGA board with 
TIPS*, LUMENA'" and RIO’". For more information contact 
Cheryl Stockton at (212) 925-8481. 


It’s true. Truevision’s TARGA has the biggest installed base in the 
business. It’s become the industry standard. So, designing an update meant 
integrating exciting new features while remaining 100% compatible with previous 
TARGA modes and with over 300 products. Which makes upgrading easy. The 
way it should be. 

Introducing the Truevision TARGA+. The next generation TARGA for the 
next generation TARGA user. 

d Truevision - 

Providing Solutions With Vision'" 
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example, a parts-numbering scheme usually has unique num¬ 
bers for both assemblies and the items included in the assem¬ 
blies. Some of the assemblies may also contain subassemblies. 
Since the items can vary in length, each item can have a differ¬ 
ent substructure. Some items may list other items or subas¬ 
semblies, and some items may just be elements in themselves. 

Other Strengths and Weaknesses 

Since Pick is a multiuser database/operating system, it neces¬ 
sarily includes a form of record locking to prevent collisions of 
data operations on the same sets of data. There is also a very 
limited form of process locking. As more than one user can run 
the same program at the same time, the PROC scripting lan¬ 
guage contains a semaphore for control between concurrent 
users. But the semaphores are local to each PROC script and so 
do not offer any way for different programs to communicate. 

The way data is written and read is a weakness. Pick search¬ 
es data using the unique item-IDs of a file, but the search is 
sequential since there is no index. On the plus side, the over¬ 
head and restrictions imposed by maintaining an index don’t 
exist. You can create any kind of index with a data file; the 
recursive structure of a data tree is already there. 

A strength comes from the variable-length data items in a 
file: A file can actually be a single piece of text, a script, or a 
Pick BASIC program. Like dictionary files, these file forms 
don’t have a structure defined elsewhere. 

New Era 

Pick has been around a long time. Respect, as well as many 
applications, has accrued over the years. Word processors, 
spreadsheets, and other typical business fare are available. 
Most important, there are thousands of proven vertical applica¬ 
tions that run on hundreds of different species of computers. 

Recent months have marked the beginning of a new era for 
Pick with the introduction of Advanced Pick and Pick running 
under Unix. Advanced Pick is backward-compatible with the 
original, but this crispy version includes many features that 
will attract modern applications developers: a screen editor, 
secondary indexing and B-trees, transaction logging (neces¬ 
sary for good computer-based accounting systems), and new 
utilities for developing screens and tuning an organization of 
data without resorting to Pick BASIC. 

Pick under Unix fulfills needs in both computing realms: 
Unix gains an efficient database engine; Pick gains the connec¬ 
tivity and utility of Unix. Because the Unix file system was not 
designed with database operations in mind, you need a separate 
database file system for Pick. Turbo Informix, another popular 
Unix database manager, uses a similar method to improve its 
performance. But the integration of Pick and Unix goes beyond 
coexistence; Pick can call Unix functions, and Unix can call 
Pick functions. Data flows freely between the two. 

Pick’s strength is not as an operating system (it is outdated 
technology), but in its flexibility and efficiency in handling 
data. For this reason, Pick not only will survive, but will flour¬ 
ish as a database engine implemented under other, more capa¬ 
ble operating systems. ■ 
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MODULA-3 

A practical and predictable OOP language 
for team projects 

Sam Harbison 


f you are a Pascal or Modula-2 programmer, 
you may have found yourself choking in the 
dust behind the stampede to C++. Choke no 
longer. Modula-3 has arrived. 

Modula-3 is not an extension to Modula-2, 
but a new language in the spirit of Pascal and Modula-2. It com¬ 
bines the best features of a modular, strongly typed language 
with support for object-oriented programming (OOP), excep¬ 
tions, and concurrency. As a result, Modula-3 is an effective 
tool for building targe, maintainable, robust systems. 

Roots 

Modula-3 was developed by researchers at Digital Equipment’s 
Systems Research Center and the Olivetti Research Center. It 
borrows from two evolutionary lines of programming lan¬ 
guages: an academic line, represented by Niklaus Wirth’s Pas¬ 
cal, Modula-2, and Oberon languages; and an industrial re¬ 
search line, represented by the Mesa, Cedar, and Euclid 
languages from Xerox’s Palo Alto Research Center (PARC). 
Its immediate precursor is an extended version of Modula-2 
called Modula-2 +, which was developed at SRC in the early 
1980s and used there for the development of all its research 
systems. 

In 1986, an effort to clean up Modula-2 + became a design 
for a new language, christened Modula-3 with Niklaus Wirth’s 
blessing. The language and two working implementations by 
SRC and Olivetti were completed in 1989 (see figure l). The 
SRC implementation is available; I’ll tell you how to get it later. 

Modula-3 is a systems programming language based on two 
general principles: simplicity and safety. Programming can be 
a difficult, complicated, and risky activity, made even worse 
by programming languages that are themselves difficult, com¬ 
plicated, and risky. 

Rather than spending their time inventing clever solutions for 
textbook programming problems, Modula-3’s designers se¬ 
lected features proven through experience in other languages, 
especially features that support good program structure (mod¬ 


ules, objects, threads) and those that support robustness (gar¬ 
bage collection, isolation of unsafe code, and exceptions). They 
simplified and unified the underlying language concepts, dis¬ 
carding features that did not pull their own weight. 

Basics 

To get a feel for Modula-3, start with Modula-2, Ada, or one of 
the modem Pascal dialects (Turbo Pascal or Apple’s Object 
Pascal). The general syntax of statements, expressions, and 
declarations is similar to that found in the other languages. The 
customary basic datatypes are integers, Booleans, reals, char¬ 
acters, sets, enumerations, arrays, records, and pointers. 

There are also all the arithmetic, logical, and set operations 
and the usual set of basic statements: conditional (IF and CASE), 
loops (WHILE, FOR, REPEAT), blocks, and so on. Modula-3 in¬ 
cludes type, constant, procedure, variable, and exception dec¬ 
larations. Like Modula-2 and C, Modula-3 provides procedure 
types, and its variable names are case-sensitive. 

Although it resembles the other languages, Modula-3 has a 
number of features that you can use to make programs more 
readable and maintainable. 

Readability 

Listing 1 and figure 2 show a simple insertion sort procedure in 
Modula-3. Line 1 has the declaration of an open array param¬ 
eter, V; within the procedure, the bounds of the array will be 
from 0 to LAST(¥). (The expression FIRST(V) used in lines 3 
and 8 will always be 0, but its use makes the program a bit more 
readable.) The index variable i in line 3 is automatically de¬ 
clared local to the loop body; it cannot be modified except by 
the FOR loop control; and it takes its type from the initial and 
final values. 

Lines 4-13 introduce a nested block with two new variables, 
Temp and j. Both variables are initialized where they are de¬ 
clared, and their types are taken from the initialization expres¬ 
sions (INTEGER, in both cases). 

Lines 8-11 are a WHILE loop containing two statements. 
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Listing 1: A simple example: InsertSort in Modula-3 
sorts V[0] * *V[LAST(V) ] into ascending order. (Line 
numbers are not part of the code hut are included here 
for reference J 


1 PROCEDURE InsertSort(VAR V: ARRAY OF INTEGER) = 

2 BEGIN 

3 FOR i := FIRST(V)+1 TO LAST(V) DO 

4 VAR 

5 Temp V[l] ; 

6 J 

7 BEGIN 

8 WHILE J >= FIHST(V) AND V[j] > Terap DO 

9 v[j*u :* my, 

10 DEC(j)j 

11 END; 

12 V[J+1] Tempi 

13 END 

14 END; 

15 END InsertSort; 


Listing 2: InsertSort demonstrates more features 
of data-type declarations. 


TYPE 

A^type - ARRAY [1_*1Q] OF INTEGER; 
VAR 

A A_type{l,9i3j.5 ; 

BEGIN 

InsertSort( V ;= A ); 

END 


Modula-3 permits multiple statements wherever a single state¬ 
ment is allowed, so there is no need to clutter your program 
with extra BEG IN-END brackets. The DEC (decrement) statement 
in line 10 is equivalent to j :=j-l. Modula-3 also has an IWC 
statement. Both can take an optional second argument to spec¬ 
ify how much to increment or decrement the first atgument. 
More features can be seen in the code of listing 2, which calls 
InsertSort, The declaration of the fixed array A uses an array 
constructor to create an initialized array. The M .. ,f indicates 
that the last value in the list (4) is used to fill out the remaining 
elements of the array. The call on InsertSort demonstrates 
the use of the optional parameter names at the site of the call. 

Modules 

The backbone of Modula-3 programming is the module. Mod¬ 
ules come in two pieces; the interface part, which contains the 
public types, objects, and procedures provided by the module; 
and the implementation part, which contains private declara¬ 
tions and the bodies of the public procedures. To use the public 
facilities of a module in another module, you must import the 
compiled interface of the referenced module. You don't actu¬ 
ally need the implementation part to compile your module, but 
you will need something (at least some “stub” code) in the im¬ 
plementation to have a program that runs. 

The module concept is a very powerful tool supporting in¬ 
formation hiding, abstraction, and top-down programming. 
Listing 3 shows a complete example of module Unique that pro¬ 
vides a Next procedure, which returns successive integers in 
the sequence 1,2, 3. A Reset procedure is provided to restart 
the sequence at a specified point. 

The interface (lines 1-5 of listing 3) and implementation 
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Figure 1; Modula-3 is a descendant of the work ofNiklaus Wirth (the designer of Pascal and Modula-2) and of Cedar 
from Xerox PARC. 
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(lines 6 -28) of the module would normally be contained in sep¬ 
arate files. The interface declares the two public procedures 
and a constant integer; this is the only information a user of the 
module needs to know. 

The implementation part of Unique imports two standard li¬ 
brary interfaces, Wr and Stdio, which implement simple text 
streams. There are actually two ways to import an interface. 
For one, if you specify only the interface name (as on line 7), 
all names from that module must be qualified by the interface 
name (e.g., Wr.PutText on line 15). However, if you list indi¬ 
vidual names (as on line 8), you can use them without qualifi¬ 
cation (e.g., the stderr on line 15). In either case, the origins 
of the imported names are explicit in the program, making it 
easy for any reader to locate the proper interface. It is possible 
to import interfaces into other interfaces, but that wasn’t neces¬ 
sary in this example; the I/O is performed only in the private 
part of the module. 

In line 9, a static integer variable, Next.Value, is declared at 
the top level of the module and is initialized in the module’s 
body (lines 26-28). (Stylistically, it is better to initialize Next_ 
Value where it is declared, but I wanted to show the module 
body.) The Modula-3 compilation system ensures that each 
module’s initialization code is executed in the proper order, 
that is, before the module’s facilities are used by any other 
module. One module must be designated as the main module; 
that module’s initialization code becomes the program entry 
point, executed after all other modules have been initialized. 

Line 22 shows the procedure declaration for Reset with a 
default parameter value. As a result of this kind of declaration, 
if Reset is called without parameters, the Next parameter 
takes on the value First_Value, or 1. 


Listing 3: Interface and implementation parts to a 
module. 

1 INTERFACE Unique; 

2 CONST First.Value = 1; 

3 PROCEDURE Next() : INTEGER; 

4 PROCEDURE Reset( Next := First_Value); 

5 END Unique. 

6 MODULE Unique; 

7 IMPORT Wr; 

8 FROM Stdio IMPORT stderr; 

9 VAR Next_Value : INTEGER; 

10 PROCEDURE Next() : INTEGER * 

11 VAR 

12 This_Value := Next.Value; 

13 BEGIN 

14 IF Next.Value - LAST(INTEGER) THEN 

15 Vr.PutText(stderr,"Next() is wrapping aroundO); 

16 Next.Value :* FIRST (INTEGER); (« e.g., -2«*31 ») 

17 ft-RF 

18 INC(Next.Value); 

19 END; 

20 RETURN This.Value; 

21 END Next; 

22 PROCEDURE Reset( Next := Flrst.Value ) * 

23 BEGIN 

24 Next.Value :* Next; 

25 END Reset; 

26 BEGIN 

27 Next_Value :* 1; 

28 END Unique. 


Exceptions 

An exception is an event that suspends normal program execu¬ 
tion and causes control to be transferred to a handler for that 
exception. After the exception is handled, execution resumes at 
some well-defined location in the program, but not necessarily 


ALTERNATE TREATMENT OF SAMPLE PROGRAMS WITH COMMENTARY 

Parameter passed 
by reference 


Loop variables 

automatically 

declared 


Local block 
with variable 
declarations 


procedure InsertSort (var array of INTEGER 
begin 


f or li := FIRST (V) +1 to (LAST (V) do 

var 

Temp f := V[i] ; 

j — i-1; 

begin 


Open array parameter 
Last index in V 


Expressions provide 
initial values and types 


while j >= FIRST(V) and V[j] > Temp do 
V[j+1]:= V[j]; 


C DEC (jTj ^> ^ _ 

end; Sameasj:=j-1 

V[ j + 1] := Temp; 

— end 
end 

end InsertSort; 


Multiple statements 
allowed in loops and 
conditional statements 


Figure 2: Although Modula-3 looks very much like Pascal and Modula-2 , declarations can incorporate initial values , 
and data typing can be implicit. 
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where the exception was first raised. 

Exception-handling mechanisms are important for robust 
programs. Without them, you must manually check status 
values returned by all procedure calls or depend on awkward 
library facilities. Modula-3’s exception mechanism is similar 
to the one used in Ada; it has low overhead and is easy to use. 
Listing 4 shows an interface, Copy_Stuff, that uses excep¬ 
tions. A portion of the implementation of Copy_Stuff is also 
shown, along with a main module that uses it. 


Listing 4: An example of Modula-3 exceptions, 

1 INTERFACE Copy_Stuff; 

2 EXCEPTION Error (TEXT }; 

3 EXCEPTION EOFi 

4 PROCEDURE GetText(} ; TEXT RAISES (Error,EOF); 

5 PROCEDURE PutTextfT: TEXT) RAISES (Error); 

6 END Copy_ Stuff. 

7 MODULE Main; 

8 FROM Copy_Stuff IMPORT GetText,PutText,Error,EOF; 

9 FROM OS10 IKFORT Exit, Success, Failure; 

10 VAR Buffer : TEXT; 

11 BEGIN 

12 TRY 

13 LOOP 

14 Buffer := GetText{); 

15 PutText{ Buffer); 

16 END; 

17 EXCEPT 

IB EOF -> Exit(Success); ] 

19 Error => Exit(Failure); 

20 END; 

21 END Main. 

22 MODULE Copy_Stuffj 

23 IMPORT 0610; 

24 PROCEDURE GetText0 : TEXT RAISES (Error,EOF) = 

25 BEGIN 

26 Status := DSIO.LoadBuf fer(); 

27 IF Status = OS ID. Error THEN 

2B RAISE Error( 11 OS error reading file 1 '); 

29 ELSIF Status ^ 0SI0.E0F THEN 

30 RAISE EOF 

31 END; 

32 END GetText; 

33 END Copy„Stuff. 


Listing 5; Objects and opaque types in Modula-3. 

1 INTERFACE Point; 

2 TYPE 

3 T <: PublicJT; 

4 Publlc_T - OBJECT 

5 METHODS 

6 PosX( ) ; REAL; U X position *) 

7 PobY( ) : REAL; (# Y position #) 

B END; 

9 <*INLINE*> PROCEDURE New(x, y: REAL) : Tj 

10 END Point. 

11 MODULE Point; 

12 REVEAL 

13 T - FublicJ BRANDED OBJECT 

14 X, Y : HEAL; 

15 METHODS 

16 PosX PosXProo; 

17 PosY :* PosYProc; 

18 END; 

19 PROCEDURE New(x, y: REAL) : T = 

20 BEGIN 

21 RETURN NEW(T, X:=x, Y:=y); 

22 END New; 

23 PROCEDURE PosXProcf p: T) : REAL ^ 

24 BEGIN RETURN p.X; END PosXProc; 

25 PROCEDURE PosYProc( p: T) : REAL - 

26 BEGIN RETURN p.Yj END PosYProc; 

27 BEGIN 

28 END Point. 


The exception declarations appear in lines 2 and 3; the Error 
exception takes a parameter of type TEXT (a Modula-3 dynamic 
string). Notice that GetText and put Text explicitly list the ex¬ 
ceptions they may raise (lines 4 and 5); this optional declaration 
improves readability and maintainability. (The compiler wilt 
check that no unlisted exceptions are propagated out of the pro¬ 
cedures at runtime.) 

The central code in Main is simply an infinite loop (lines 
13-16), which is terminated when an exception is propagated 
out of either GetText or Put Text. The surrounding TRY- 
EXCEPT statement (lines 12-20) holds the two exception han¬ 
dlers (lines 18 and 19), which terminate the program with or 
without an error. The excerpt from the implementation of Get¬ 
Text (lines 24-32) shows how the exceptions might be raised. 

Objects 

OOP is becoming an increasingly popular tool for the program¬ 
mer. Its advantages include increased maintainability and ex¬ 
tensibility of code. There are three critical elements needed in 
languages that support OOP: 

* The ability to define classes (types) of objects that include 

their own data and methods (procedures). 

* The ability for a class to inherit data and methods from 

another class (its ancestor), and to change or extend them. 

* The ability to create objects (instances of classes) and 

access data and methods through those objects. 

Modula-3 provides all these elements of OOP. In fact, by 
providing both modules and objects, Modula-3 gives the pro¬ 
grammer much more flexibility than languages that provide 
only one (e.g., Modula-2 and Ada) or the other (e.g., C++). 

Listing 5 is an example of a module that provides the abstrac¬ 
tion of a geometric point, that is, a location in a two-dimension¬ 
al plane. In the example, particular attention is paid to hiding as 
much information as possible from the user of the class. 

Following a common Modula-3 convention, I have named 
the interface Point and the enclosed class simply T. Users of 
the class will use the interface name as a qualifier and call the 
class Point.T. Line 3 identifies T as an opaque type : the decla¬ 
ration T< :Public_T means that T is an unspecified descendant 
(subtype) of class (type) Public_T, which is declared in line 4 
as an object type with two methods, PosX and PosY. 

The interface also declares a New procedure to create in¬ 
stances of the class. New is a normal procedure, not a method. 
Its declaration reflects a Modula-3 philosophy that not all pro¬ 
cedures should be forced into methods if they more naturally 
stand alone. The text <*INLINE*> is a Modula-3 “pragma” re¬ 
questing that the Modula-3 compiler expand all calls to New in¬ 
line. 

The implementation of Point is shown in lines 11-27. The 
first declaration reveals the concrete definition of the type T, 
introducing its two data fields, X and Y, and establishing the 
actual method procedures for the class, PosXProo and PosY¬ 
Proc. 

Notice that the first parameter to these procedures is p i T. 
This “self” parameter was implicit in the method declarations 
on lines 6 and 7. 

The keyword BRANDED on line 13 ensures that the type is 
unique. It is required by the Modula-3 type system for reasons I 
won't go into here. 

The Point.New procedure on lines 19-22 is worthy of dis¬ 
cussion. It calls the built-in Modula-3 function NEW to dynami¬ 
cally allocate an object, and it can set the values of any data 
field or method; that is, Modula-3 objects from the same class 
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can have different methods installed when they are created. 
This is a powerful feature not found in many object-oriented 
languages. In this example, only the data fields are set by NEW; 
the default methods provided on lines 16 and 17 are retained. 

As implied in the example, all Modula-3 objects are dynami¬ 
cally allocated. In Modula-3, there are no constructors or de¬ 
structors to create and destroy objects automatically. Program¬ 
mers must write explicit initialization routines or allow the user 
to invoke NEW directly. Destructors in other languages are most 
often used to deallocate dynamic storage. But since Modula-3 
has automatic garbage collection, destructors are not usually 
needed. 

Threads and Programming for Concurrency 

Concurrent programming—the management of multiple, si¬ 
multaneous control flows—is the third major structuring facil¬ 
ity in Modula-3 (after modules and objects). Concurrency is 
useful in many programming situations: when you want to take 
advantage of multiprocessing; when you want to provide back¬ 
ground processing during slow user interactions; and when you 
are handling naturally asynchronous or independent tasks, like 
handling separate windows in a graphical user interface. 

Few other languages provide direct support for concurrency: 
Modula-2 provides a weak coroutine-based facility, and Ada a 
complex rendezvous mechanism. In contrast, Modula-3 adopts 
the thread model in which concurrent threads of control are 
managed within the same program and address space, each 
with its own local call stack but with shared access to all global 
data. This is the model increasingly supported by new operat¬ 
ing systems. Threads are typically much more efficient than 
processes , which are identified with a separate address space. 

A detailed example of programming with threads is outside 
the scope of this article. Suffice it to say that Modula-3 has a 
standard library interface that provides facilities to fork and 
join threads, to use mutual-exclusion semaphores and condition 
variables, and to alert (interrupt) running threads. 

Safety 

Safety is a principal goal of Modula-3. Most of the language is 
safe in the sense that the compiler guarantees that run-time in¬ 
variants (e.g., variable ranges, array indexes, and the validity 
of pointers) are not violated. In contrast to this. Appendix F in 
the ANSI C standard lists 97 different circumstances in which 
the behavior of a C program is undefined at either compile time 
or run time. Modula-3 guarantees safety through a combina¬ 
tion of compile-time analysis and run-time checking. This can 
vastly reduce the time it takes to debug a large application. 

Systems programming can be unsafe by its very nature. Stor¬ 
age allocators and garbage collectors typically must have ac¬ 
cess to the unsafe features of a language. In Modula-3 these 
features include the ability to perform arbitrary type coercions, 
to perform arithmetic on pointers, and to call the DISPOSE pro¬ 
cedure to explicitly free dynamic memory allocated with NEW. 

To use the unsafe language features, you must insert the 
modifier UNSAFE in your interface or module. Otherwise, the 
compiler will restrict you to the safe language subset. A good 
way to include unsafe elements into Modula-3 programs is to 
create a module with a safe interface for others to use, and then 
to implement that interface with an unsafe module. You must be 
the guarantor that using the interface is safe; Modula-3 cannot 
completely check it. 

Garbage Collection 

Some of the most insidious run-time errors are caused by mis¬ 
using pointers, especially by using pointers after the storage 
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analysis step. 

Do serious signal processing... the way 
you always pictured it! FFTs, digital filter 
design, convolutions, waterfall plots, and more 
— all at the press of a key. 

Let your instruments do the talking — use DADiSP- 
488 to bring data from your instruments directly into a 
DADiSP window for immediate viewing and analysis. 


Flexible, expandable, customizable — annotate your 
graphs and send them to printers, plotters, or publishing 
packages. Create your own macros, automate routine 
tasks, and run any program written in any language from 
within DADiSP, DADiSP even lets you build 
your own menus « 

A proven standard — already used by 
thousands of engineers and scientists world¬ 
wide, in a whole range of applications like 
medical research, signal processing, chemis¬ 
try, vibration analysis, communications, 
manufacturing quality control, test & 
measurement, and more. DADiSP 
supports the IBM PC and PS/2, SUN, 

DEC VAX, HP 9000 and Concurrent 
families of personal computers and 
workstations. 

GET THE PICTURE! 800-424-3131 
IN MA 617-577-1133 

Ask for our Evaluation Disk. For more information, write 
to DSP Development Corporation, One Kendall Square, 
Cambridge, MA 02139, or FAX: 617-577-8211. 




Corporation 


Australia-Interwork! Electronics, 03 521-2952; England-Adept Scientific, (0402) 480055; Biosoft (0223) 68622; 

France-SM2J, (1) 34810178; Sacasa, 69077802; West Germany-Datalog, (02166) 46082; Stemmer Electronik, 089-809 02-0; Israel-Racom Electronics, 
03-491-922; Italy-BPS Computers, (02) 61290221; Japan-Astrodesign, 044-751-1011; Netherlands-Computer Engineering Roosendaal, 01650-57417; 
New Zealand-GTS Engineering, (09) 392 464; Sweden-Systek, 013 110140; Switzerland-Ureeh & Harr AG, 61 611325; Thiwan-Advantech, 2-351-2117 
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A Message 
To Our 
Subscribers 

P ROM TIME TO TIME WE 
make the BYTE subscriber list 
available to other companies who wish 
to send our subscribers material about 
their products. We take great care to 
screen these companies, choosing on¬ 
ly those who are reputable, and whose 
products, services, or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for present¬ 
ing the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate 
this controlled use of our mailing list, 
and look forward to finding informa¬ 
tion of interest to them in the mail. 
Used are our subscribers’ names and 
addresses only (no other information 
we may have is ever given). 

While we believe the distribution of 
this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional litera¬ 
ture. Should you wish to restrict the 
use of your name, simply send your re¬ 
quest to the following address. 


BYTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 
Hightstown, NI 08520 

linil 


MODULA'S CHILDREN, PART 1 


they point to has been deallocated. Mod a la-3 removes this 
problem once and for all by providing automatic garbage col¬ 
lection in the run-time environment. Since the programmer 
using the safe language cannot write a DISPOSE operation, the 
compiler can guarantee that no storage will be freed if there are 
outstanding references to it. Dangling references are a thing of 
the past, and programming becomes much simpler when you do 
not have to worry about storage management. 

There is a side benefit to garbage collection. Since type in¬ 
formation must be kept for pointer types, using the RE FAN Y type 
(a pointer to anything) is safe, and the TYPECASE statement can 
be used to determine the type of a pointer at run time. 

Points of Content ion 

There are a few design choices in Modula-3 that some program¬ 
mers will question. In all cases, the choices were made deliber¬ 
ately, and usually because either the alternative had little 
(proven) utility, it was too complex in all its ramifications, or it 
was unsafe. 

Modula-3 is biased toward dynamic allocation. Introducing 
garbage collection was a calculated technological bet. Do the 
value of program safety and the efficiency of modern collection 
algorithms together make garbage collection acceptable in a 
systems programming language? I think so. but for the doubt¬ 
ers, Modula-3 doesn’t completely depend on garbage collec¬ 
tion: The modifier UNTRACED can be applied to any pointer or 
object type to keep it from the collector (even in the safe lan¬ 
guage subset). 

Even though Modula-3’s OOP model is flexible and is sim¬ 
pler than that of many other languages, Modula-3 does not sup¬ 
port multiple inheritance, constructors, or destructors, and all 
methods are virtual (to use C++ and Eiffel terminology). 
This means that you must pay for a level of indirection in all 
method calls, but nonvirtual methods can be written as ordi¬ 
nary procedures if efficiency is important. Multiple inheri¬ 
tance doesn’t seem to be essential, and, besides, it introduces 
additional complexity and problems whose solutions require 
additional features. 

On the other hand, Modula-3’s daia-type system uses a 
structural-equivalence model. In other words, two types are al¬ 
ways treated as the same if their structure is the same. This 
model is simpler to understand than the more common name- 
equivalence model, and it more naturally addresses problems 
in distributed systems, where separate programs may share 
typed data, 

Modula-3 makes a serious attempt to bring together the long¬ 
term maintainability of Ada, the simplicity of Modula-2, and 
the modern OOP facilities of C + +. The result is a clean lan¬ 
guage that provides programmers who want safety and main¬ 
tainability with a language to carry them through the 1990s. 

If you would like more information on the Modula-3 lan¬ 
guage, you can write for Research Reports 52 and 53 from Dig¬ 
ital Equipment Corp., Systems Research Center, 130 Lytton 
Ave., Palo Alto, CA 9430 L The SRC implementation of Mod- 
ula-3 is also available on Internet and via UUCP {Unix-to-Unix 
copy). The system consists of a Modula-3-to-C translator with 
many tools and libraries. It is distributed in source form and has 
been ported to a variety of Unix workstations. It is available on 
BIX as modulaJ; see page 5 for more information and down¬ 
loading details, ■ 


Sam Harbison (Pittsburgh, PA) is the author of C\ A Reference 
Manual and president of Pine Creek Software, a consulting firm 
specializing in programming languages and environments. He 
can he reached on BIX as “samharbison ." 
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Recording the Past... 
...Plotting the future 
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precedes us! From 5 subsidiaries and 35 distributors in more 
than 40 countries worldwide, thousands of customers purchased more in 1989 
than ever before. And they were able to choose new products from an ever- 
expanding array of plotters, penless plotters, digitizers, recorders and supplies. 

The Graphtec reputation is one of building products that work well and last a 
long time. We earned that reputation the hard way, by delivering over 40 years 
of the best innovation, support, and after-sales service in the industry. 


One of the finest examples of Graphtec innovation is incorporated into our new 
TM1110/1210 series of thermal plotters. These plotters are unique thanks to the 
world's first single-substrate, large-format thermal head. The single head ensures 
a uniform, high-quality printout with superb 406 dpi (16 dots/mm) resolution. 
Hard copies can be made on three types of media: regular, thermal transfer and 
clear film. Also, RS-232C and Centronics interfaces come standard, as do GF-GL 
and HP-GL™ command sets. 


TM1110 A1-size Thermal Flott 



GRAPHTEC 


GRRPHTEC CORPDRRTION Mita 43rd Mori Bldg., 13-16, Mita 3-chome r Minato-ku, Tokyo 108, Japan Tel: (03) 453-0511 Telex: 02422687 (GRAPH-, 
U.S.A.: American Graphtec, inc. Tel: (714)261-7568 (800)654-7508 Fax:(714)833-7568 Australia: Southern Graphtec Pty. Ltd. Tel: (02)748-4888 Fax:(02) 748-488 
Europe: Graphtec Europe GmbH Tel: (040) 511-5059 Telex: 2165630 (GTEC D) United Kingdom: Graphtec (UK) Ltd. Tel: (0270)625-115 Fax:(0270)626-72 
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Roger Alford 


The Mouse 
that Roared 


The history, anatomy, 
and physiology of the 
desktop rodent 


ice! Suddenly they're every¬ 
where—about a quarter of 
all PCs users have them. PC 
mice have grown steadily in 
popularity since their 1982 introduction. 
The increased availability of programs 
that support mice will continue to accel¬ 
erate this trend. In particular, the phe¬ 
nomenal success of graphical user inter¬ 
faces (GUIs) for the PC—most notably 
Microsoft Windows 3.0— is having a dra¬ 
matic effect on the demand for PC mice. 
Before long most PCs, like all Macin¬ 
toshes, will have one scurrying around 
next to their keyboard. 

The Way it Was 

Douglas Engelbart invented the mouse in 
1963, at the Stanford Research Institute. 
At that time Engelbart was exploring var¬ 
ious computer input device possibilities. 
His first prototype mouse was made of 
wood, with metal disks for rollers that 
detected the mouse movement. After 
using the mouse, Engelbart concluded 
that it was superior to the other alterna¬ 
tives and that it would remain the best 
pointing device for computer users until 
something better came along. 

Xerox further developed the mouse 
concept in the early 1970s at its Palo Alto 
Research Center (PARC), under the di¬ 
rection of Jack S. Hawley. Unlike Engel¬ 
bart's mouse, which used variable resis¬ 
tors and an A/D conversion circuit, 
Hawley's was the first digital mouse. 
Much of Hawley's basic design has been 
carried into the modern PC mouse. 

In 1982, Mouse Systems introduced 
the first mouse for the IBM PC. With no 
real software available with mouse sup¬ 
port, initial sales of the three-button 


mouse were primarily to computer users 
who were curious about the creatures, 
and those attracted to the novelty. 

Around that time, Microsoft also 
started seeing the mouse as a device with 
a lot of potential in the PC marketplace 
and, being a software company, the com¬ 
pany had the wherewithal to encourage 
mouse use by writing mouse support into 
its software, 

Microsoft introduced its own two-but- 
ton PC mouse in mid-1983. With the sub¬ 
sequent introduction of such programs as 
Microsoft Word, and later Windows and 
Excel, Microsoft showed PC users that a 
mouse can make working on computers 
easier and more efficient (and more fun). 

When the Macintosh appeared in 
1984, sporting a mouse and a user- 
friendly GUI, users everywhere became 
even more aware of the benefits of the 
mouse. Meanwhile, mouse-supporting 
applications continued to trickle into the 
PC marketplace. 

Mouse vendors further encouraged 
mouse use by supplying pop-up menus 
that allowed their mice to work with 
standard nonmouse applications. Mouse- 
based PC paint programs also began to 
appear, and it was common to buy a 
mouse that included a bundled paint 
program. 

The use of mice on PCs continued to 
grow. In mid-1988 Microsoft recorded 
its one-millionth mouse sale and ended 
the 1990 fiscal year in June with nearly 
two million mouse sales—about half of 
all PC mice sold that year. Other major 
mouse suppliers have also benefited from 
the increased popularity of mice, includ¬ 
ing Logitech, Mouse Systems, and IBM. 
According to International Data Corp. 
(Framingham, MA), 1989 mouse sales 
in the U.S. totaled around 3.2 million 
units, with worldwide sales for that year 
of around 5.5 million units. 

As Engelbart predicted, the mouse has 
indeed withstood the test of time. There 
are far more mice on PCs than any of the 
alternative pointing devices (i.e. t track¬ 


balls, graphics tablets, light pens, and 
touch-screens). 

Mouse Anatomy 

Mice come in two species: mechanical 
and optical. Mechanical mice, in turn, 
belong to two subspecies: electromech¬ 
anical and optomechanical. 

Figure 1 illustrates the operation of an 
electromechanical mouse. A rubber- 
coated metal ball protrudes from the bot¬ 
tom of the mouse; as you move the 
mouse, it turns. Two rollers touching the 
ball record its movements along the Jt and 
y axes. As the rollers rotate, encoders 
make and break electrical contacts that 
send electrical pulses the computer can 
use to track the mouse. 

Alternatively, some mechanical mice, 
like the Manager Mouse from Numonics, 
don't use a roller ball. Instead, two 
rollers protrude from the bottom of the 
mouse to sense the x and y directional 
movements. 

The optomechanical mouse illustrated 
in figure 2 works differently. LEDs 
shine through holes in the encoders onto 
photodetectors. As the rollers rotate, the 
encoders alternately make and break 
light beams between the LEDs and the 
photodetectors. Corresponding electri¬ 
cal signals sent to the computer describe 
the motions of the mouse. 

Note that the optomechanical mouse 
needs two LED/photodetector pairs in 
order to determine the direction of rota¬ 
tion. A single LED/photodetector pair 
can only determine rotational speed. 

Figure 3 shows how an optical mouse 
works. It requires a special reflective 
mouse pad with a grid of black and blue 
lines. The mouse has two LEDs that 
shine onto the mouse pad, one red and 
one infrared. The reflected light beams 
reenter the mouse through lenses, and 
then reflect onto photo detectors. The 
blue lines absorb the red light, and the 
black lines absorb the infrared light. As 
the mouse moves, the pad alternately ab¬ 
sorbs and reflects light. The photodetec- 
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ELECTOMECHANICAL MOUSE 



Rubber-coated ball 
protrudes from 
bottom of the mouse 


Mechanical 
Encoder 


r x,y Direction 
pick-up rollers 



J 


Figure 1: In an 

electromechan ical 
mouse, a rubber 
ball drives the 
encoders, which 
make and break 
electrical 
contacts . 


OPTOMECHANICAL MOUSE 



Figure 2: As with 
cm electwnwchamcal 
mouse, a rubber 
ball inside an 
optomechanical 
mouse drives the 
encoders. In this 
case, however, 
LEDs shine 
through holes in 
the encoders. The 
optical encoding 
scheme eliminates 
wear on the 
encoders , 



OPTICAL MOUSE 

Red LED 
Infrared LED 


Figure 3: Red and 

infrared LEDs 
shine from an 
optical mouse onto 
a special pad. 
Reflected beams 
pass through 
lenses , then 
reflect onto 
photodetectors * 


tors detect the “makes” and “breaks,” 
which the mouse converts to signals that 
it sends to the PC. As with ail species of 
mice, additional signals tell the com¬ 
puter about push-button events. 

Most PC mice have either two or three 
push buttons (in contrast to the Mac's 
single button). Mouse-based PC pro¬ 
grams generally require just two but¬ 
tons, but can often assign a function to a 
third button. Mouse push buttons can 
also work in combinations (e.g., two but¬ 
tons simultaneously) to specify other 
functions. Some programs support the 
double-click—two button presses in rapid 
succession—to specify more functions. 

What are the relative merits of optical 
versus mechanical mice? Optical mouse 
proponents claim greater reliability for 
their favorite, thanks to its solid-state, 
no-moving-parts design. The “opti¬ 
cians” also point out that the optical 
mouse is maintenance-free, unlike me¬ 
chanical mice, which require periodic 
cleaning of the roller ball to eliminate the 
inevitable build-up of foreign substances. 
They also claim the optical mouse is 
more accurate. If an optical mouse moves 
from one point to another on its mouse 
pad, then back, the cursor on your screen 
should be back exactly where it started. 
In contrast, the mechanical nature of me¬ 
chanical mice makes them more suscep¬ 
tible to slight variations, including minor 
ball skipping and alterations in the regis¬ 
tration of the roller ball to the encoder 
shafts. Move a mechanical mouse from 
one point to another and back, and you'll 
typically find the cursor slightly off its 
starting point. 

The mechanical-mouse proponents ar¬ 
gue that modern mechanical mice have 
shown no reliability penalty, and that the 
roller ball rarely needs cleaning—espe¬ 
cially when used on a rubber mouse pad. 
Furthermore, the mechanical mouse 
doesn't need a pad, as an optical mouse 
does. Some users don't want to give up 
the desk space, or restrict the mouse to a 
limited field. 

Finally, the mechanical design more 
readily accommodates higher mouse res¬ 
olutions. You can cram only so many 
black and blue lines onto an optical 
mouse pad before you begin to lose the 
ability to resolve them. 

What about the two species of me¬ 
chanical mice? Electromechanical mice 
suffer from a couple of problems that 
their optomechanical cousins solve. 
With an electromechanical mouse, the 
electrical contacts on the encoders can 
“bounce” a bit. This affects accuracy 
and requires a compensating circuit de¬ 
sign. Electromechanical mice also tend 
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10 wear out their encoders, since there 
are always points of physical contact. 
The optomechanical design eliminates 
bounce, and there's no encoder wear (ex¬ 
cept at rotational joints). The optoelec¬ 
tronic design of the encoders also sup¬ 
ports higher resolution. Most high- 
resolution mice are optomechanical 
(although the 350-point-per-inch PC 
Mouse III optical mouse from Mouse 
Systems is the exception to this rule). 

The Resolution Revolution 

The resolution of a mouse refers to the 
number of points it can detect for every 
inch of movement. The distance between 
two adjacent points (the shortest distance 
the mouse can resolve) is measured in a 
half-dozen different units. Programmers 
who work with mice have whimsically 
coined the unit mickey , but the industry 
is using more common ones, including 
dots per inch (dpi), counts per inch (cpi), 
pulses per inch (ppi), and points per inch 
(another ppi, and the one used for this 
article). 

Early mice, like the original Microsoft 
mouse, had a resolution of 100 ppi. Most 
of today's mice have a 200-ppi resolu¬ 
tion, as did Microsoft's second- and 
third-generation mice. Some newer high- 
resolution mice register between 320 and 
400 ppi, including Microsoft's latest 
400-ppi entry. There has been some de~ 
bate over the necessity of resolutions as 
high as 400 ppi, but some users claim 
smoother mouse operation on high-reso- 
lution screens when using a high-resolu¬ 
tion mouse. 

Mouse Interfaces 

In what form do the signals enter your 
PC, and how does the PC process them? 
That depends. Three primary types of 
mouse interfaces are common in the PC 
world: bus, serial, and special port. 

The earliest mice were bus mice. They 
came with a half-size interface board 
that plugged into one of the PC's expan¬ 
sion bus slots; the board drew its power 
from the expansion bus. The board pro¬ 
cessed signals from the mouse, and peri¬ 
odically generated interrupts to pass 
mouse movement and button-press infor¬ 
mation to the mouse driver. 

Microsoft made a substantial contri¬ 
bution to the PC mouse market when it 
introduced a serial version of its mouse in 
1984. The serial mouse could plug into a 
standard COM1 or COM2 RS-232C 
serial port. It didn’t need a bus interface 
board or any other external circuitry. 
The mouse included a small controller 
that sent packets of information to the PC 
via the serial port. The controller re- 
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quired so little power that it could operate 
without an external power source, sim¬ 
ply by drawing its power from the RS- 
232C request-to-send (RTS) handshake 
line. This became a trend in the mouse 
industry, and now most mice are of the 
serial variety. 

I should mention one caution concern¬ 
ing the use of serial mice with laptop 
computers. Since these mice draw their 
power from the serial port itself, they ex¬ 
pect to see the typical PC voltage of 


around +12V on the RTS handshake 
line. When laptops are operating on bat¬ 
tery power, however, a lower voltage is 
often used to generate the serial-port sig¬ 
nals. This prevents many serial mice 
from working properly with the system. 
If you use the laptop's AC adapter, of 
course, there won't be a problem. 

If you don't count Microsoft's brief 
flirtation with its Mach 10 PC turbo 
board (using the company’s proprietary 
InPort mouse interface), IBM was the 
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You can start your debugging with this FREE demo simulator. You can load up 
to 512 bytes of code, assembler, C. or PL/M and do full debugging/simulation 
in assembly and source level, A great way to get started for FREE ^ -4 

Fantastic for schools! Just call and well send it! J '* 


The full-blown simulator is an extension of 
the DEMO. You can load up to 64K of 
code and use 64K of XDATA space You 
can program an J ‘external environment' 1 
to interact with your code to simulate your 
target system. The emulator is the hard¬ 
ware extension of the simulator! 


The 24MHz real-time emulator has been 
the industry standard for years. With its 
complex breakpoint logic and advanced 
trace, nobody can beat it for performance. 
Plug-in or RS-232 configuration. All 0051 
derivatives are supported! 
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first company to include a mouse port 
(aka, “pointing device" port) on its sys¬ 
tems. The mouse port on IBM’s PS/2 
systems (Models 50 and up) is essentially 
a bus-mouse interface built into the sys¬ 
tem motherboard. 

Some of the newer bus mice have taken 
a different approach to implementing the 
PC/mouse interface. Rather than offer 
two different mice—one serial and one 
bus—some manufacturers combine the 
two into a single serial mouse. The “bus 


interface" in this situation is functional¬ 
ly little more than a standard serial port 
that maps to an I/O address other than 
COM1 or COM2. 

How Serial Mice Communicate 
Serial mice send multiple-byte packets of 
information to the PC to indicate the di¬ 
rectional movement of the mouse and the 
status of the mouse push buttons. A cou¬ 
ple of packet formats have emerged as the 
predominant standards in the industry. 


Most applications, however, don’t need 
to worry about them; the mouse driver 
hides the packet formats. 

The two-button Microsoft packet for¬ 
mat is the most popular format in use. 
The packet comprises 3 bytes; only the 7 
low-order bits of each byte are signifi¬ 
cant. The first byte includes the 2 high- 
order bits of both the x- and y-position 
values, and the status of the two push but¬ 
tons. The second byte contains the re¬ 
maining 6 low-order jf-position bits, 
while the third byte contains the remain¬ 
ing 6 low-ordery-position bits. 

The 8-bit binary position values are in 
two’s-complement format (ranging from 
-128 to +127), with a negative value in¬ 
dicating movement left or up, and a posi¬ 
tive value indicating movement right or 
down. The mouse sends the packet only 
when there’s a change of state, such as a 
movement of the mouse or a press or re¬ 
lease of a button. The x- and y-position 
values sent in the packet indicate the 
number of points the mouse has moved in 
each direction since the last packet. 

Transmitting only an 8-bit value for 
each direction isn’t a limitation—even 
for high-resolution mice—because the 
values indicate only the change in mouse 
position since the last packet was sent. 

For example, a typical serial mouse 
operates at 1200 bps. That means each 
byte needs about 7,5 milliseconds to pass 
from the mouse to the PC (7 data bits, 1 
start bit, and 1 stop bit), and each 3-byte 
packet takes about 22.5 ms. Each packet 
can specify a maximum position change 
value of 127 (in each positive direction), 
so the mouse can specify a position 
change of up to 5644 (127/0.0225) points 
per second. Even with a 400-ppi mouse, 
this scheme allows for movement of over 
14 inches per second. 

Of course, the baud rate can always be 
increased if this becomes a limitation. At 
9600 bps, a serial mouse using the 3-byte 
Microsoft packet format can support a 
velocity of up to II2 inches per second. 

The three-button Mouse Systems 
packet format comprises 5 bytes. The 
first byte reflects the current state of the 
three buttons. The second byte specifies 
the “first" x-position value and the third 
byte specifies the “first" y-position 
value. The fourth and fifth bytes are 
similar to the second and third, but spec¬ 
ifying the “second" x- and y-position 
values instead of the first; that is, the 
change in the x- and y-positions since the 
readings sent in the second and third 
bytes. This can, for example, be helpful 
in determining mouse velocity. 

As with the Microsoft packet format, 
the x- and y-position values are in two’s 
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hey all claim that their products are the fastest and most powerful. 
Buzzwords like optimized, integrated, and modular are everywhere - never 
meaning quite the same thing. 

We’d like to be more direct. Well tell you what you can do with 
our compiler—then you make the comparisons. _ 


■ DUAL PERFORMANCE You have two compilers in one 
integrated package Quick for speed applications development 

_and optimizing for the bestrode generation-with a simple menu 

option to move between the two. ■ FLEXIBILITY You can 
interface directly with C or any other language. Write only one set 
of sources for DOS and OS/2, run the most complex applications 
with no change. ■ COMPATIBILITY You can generate code 
compatible with Microsoft Windows, using all window facilities 
And develop Presentation Manager applications with no additional 
software. ■ OPTIMIZATION You get true global optimization, 
using data flow analysis and proprietary techniques, not just the 
standard peephole optimization and automatic assignment of 
variables to registers, ■ ENVIRONMENT You have many 
features you won’t find in any other environment-like the 
ability to organize your code into separate libraries and set 
compiler options both globally and on a per module basis. And a 
make facility that is so well integrated, you don’t even know it's 
there, ■ TOOLS You get a debugger, profiler, object librarian 
and overlay linker with unique capabilities. And a runtime library 
with surprises like interrupt driven serial communications, true 
multitasking, graphics, and mouse interface modules. 
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Stony Brook Professional Modula-2 (both the Quick and 
optimizing compilers for DOS and OS/2) for $295. Stony Brook QuickMod 
(for DOS or OS/2) for $95. 

Stony Brook-we eliminate the confusion. 


■ The fi n e print versi o n of this tnformadon 
with all the details, including our benchmark 
performances, will be mailed to you within 
24 hours if you call our 800 numoer, 

800/624-7487 805/496-5837 and iittematicmal 
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IS7 East Wilbur Road. Suite 9 
Thousand Oaks. CA 91360 
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A Higher Standard 
of Standard Features 





DATAStation 386/25 " $ 3,995 


I 80386-25 CPU 
I 4MB RAM 
1128K Cache RAM 

11.2MB 5!4" and 1.44MB 3.5" Drives 
I 200MB, 15MS SCSI Drives 
116 Bit VGA with 512K 
114" 1024 x 768 VGA Color Monitor 


■ External SCSI Port 

■ 1 Parallel & 2 Serial Ports 

■ 101 Key Keyboard 

■ MS DOS 3.3 or 4.01 
Options: 

■ 40MB. 80MB, 100MB. 320MB 
Hard Drives 



TECH “ 41 one 

386SX- $1,895 

■ S03K6SX-I6 CPU 

■ lMB RAM expandable Co SMB on 
motherboard 

■ 1.2MB 5'A' or 1,44MB 15" drive 

■ 40MB IDE hard drive 

■ 16-bit VGA with 512K 

■ 14* 1024 i 76ft VGA color monitor 

■ I parallel. 2 serial & 1 game ports 

■ 101 Key keyboard 

■ MS DOS 3.3 or 4.01 


TECH" 
286. _ 


$1*495 


I 80286-12 CPU 

1 IMB RAM expandable to 8MB on 

motherboard 

I 1.2MB 514 “ or 1.44MB 3.5* dmve 
I 40MB IDE hard drive 
I E6 bit VGA with 5I2K 
I 14" 1024 x 768 VGA color monitor 
I t parallel, 2 serial & 1 game ports 
I 10J key keyboard 
I MS DOS 3.3 or 4.01 


Call For System Options 


PONI Microsystems 

386SX-LT.. -$2,995 

■ I80C3MSX-16 CPU 

m IMB RAM expandable to 6MB 
m VGA with 256K 

■ 1.44 MB 15* diskette drive 

■ 40MB ha id drive 
m 85 key keyboard 

■ External ports for floppy drive, 
keyboard and VGA monitor 

■ Parallel and serial ports 

■ UL, CSA. FCC-B approved 


PONI Microsystems 

2 86-lt. $2,495 

■ 80286 12 CPU 

■ IMB RAM expandable to 6MB 

■ VGA with 256K 

■ 1.44MB 15 diskette drive 

■ 40MB hard drive 

■ 85 key keyboard 

■ External ports for floppy drive, 
keyboard and VGA monitor 

■ Parml Id and serial ports 

■ UL, CSA, FCC-B approved 


SCO! 


PRE-CONFICiUREl) Ml LTI-USER SYSTEMS 


6- User Computer Systems Ready To Plug In And Install Your 
Application Software 


Xenix ... .$9,995 


6 WYSE terminals 
1 main computer 
3S6-25MHz- 128KB cache 
SMB RAM 
8 serial ports 
I parallel port 
3,5" 1.44 floppy drive 
200 MB hard drive 


150MB tape drive 
2400 Baud modem 
Conimunicnlions 
software 

1 Xenix operating 
system i rivalled 
6 cables with labels for 
terminals 


Novell... $14,995 


Aultiuriced 


6 386SX workstations 

IMB RAM 

Monochrome tnonilora 
I 150M B lape drive 
1 2400 Baud modem 
Communications software 
I main computer 
186-25MHX-128KB Cache 
SMB RAM 


2 serial ports 
1 parallel port 
3.5" 1.44 floppy drive 
200MB hard drive 
I Novell ELSE Netware 
operating syMero, 
Ethernet cards 
All cables and 
connections 


Options: Printers • Word Processing * Spreadsheets * Accounting * Larger Hard Drives ■ Custom Configurations 
* Maintenance Contracts 


TECH 

CITY 


800-828-3110 

6 A,M, TO 6 P.M. PST 
(714) 385-1219, FAX (714) 937-5414 
TECHNICAL SUPPORT (714) 956-9593 
1300 E, Katella Ave., Anaheim, CA 92805 
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200MB, 3,5 * High Performance 
Hard Drive Kits 


MAXTOR LXT200A, IDE . 
CONNER CP3204, IDE 
IMPRIMIS 94351, rDE 
MAXTOR. LXT200S, SCSI . 
CONNER CP32QO, SCSI 
IMPRIMIS 94351, SCSI 


fiMHi SCSI Liminllm » "I ■ I" n 


SI .095.00 
1,095.00 
1.095.00 
1,395.00 
1,395.00 
1.395,00 


MXM FAL UikFJl ^ Pl^J. f 


MICROPOUS MCI654 

160MB 

5 995 

51,195 


MCI664 

330MB 

1,495 

L ,695 


MCI568 

660MB 

2J95 

2,495 


MCI598 

L2GB 

4,795 

4,995 

MAXTOR 

T83SOE 

370MB 

1,595 

1.795 


XT8760E 

680MB 

2,395 

2.595 


TAHITI 

IGB 

5,695 

5.995 

NEC 

D5655 

150MB 

995 

1.195 


nailihk SClIxnMMKV 


HAM.'FXCTl'aca'MOIJH, I 

CONNER CP3044 
CP3184 
CP3104 
CP3204 


TEAC 

SEAGATE 

TOSHIBA 

IMPRIMIS 


STI57A 

MK234FC 

94356 


SCSI versions nvmLsble 

tHivt U Liiitic. ntmptaK dieti h«U' rliftv? 

he. ' 


40MB 
80MB 
100MB 
200MB 
40MB 
44 MB 
100MB 
105MB 


365 

565 

665 

1,065 

365 

335 

655 

655 


I 30-day Money-Back 
Guarantee 

I 1 Year Warranty 

I No additional 
charges for 
Credit Card 

I No Credit Card 
charge until 
shipment 


k 





Performance 125" Hard Drives 


CAPACITY DRIVt ONLY DRIVK KTT 


&umpittr -nh Alipnr *HA £SN Cinniulltr to ihul Itopjn-Jual M Un*r* 411 
irril-arr wij w«ullril'>n pttde Hrmri 



High Performance 3,5" Hard Drives 


CArwm phivi: oni.v mivi Kit 


s m 

595 
695 
1.095 
395 
365 
685 
695 




r ; 
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Enhancement Products 


NEC 2A VGA MONITOR 14 '. 


.$475 

NEC 3D VGA MONITOR 14" 


. 595 | 

SCEPTRE VGA MONO MONITOR 14" .. 

. 165 

LOOP VGA COLOR MONITOR 

14" . 

.. .,,. 365 

SCEPTRE TTL MONO MONITOR 14",. . 

. E25 

VGA CARD W/256tC r i6~B1T , 


. 95 

VGA CARD W/512K, 16 BIT ... 


. 155 

MONO GRAPHIC CARD W/P.P 


. 25 

256K SIMM SONS. 


. 30 

IMB SIMM SONS . . 


.. 75 

2400B MODEM INT. 


. 90 




























































































HANDS ON 

UNDER THE HOOD 


complement format. A positive value in- 
dicates movement right or up; a negative 
value indicates movement left or down. 

The Software Perspective 
It is probably obvious that Microsoft has 
set the standard for PC mice. You'd be 
hard “pressed to find one that doesn't tout 
“Microsoft Mouse compatibility.” 

DOS applications generally access the 
mouse movement and button information 
by making calls to a mouse driver. Vir¬ 


tually every PC mouse includes a mouse 
driver that emulates the Microsoft Mouse 
driver to make the mouse look like a 
Microsoft Mouse to the application. 
Many mice also come with a driver to 
emulate a Mouse Systems PC Mouse. 

Interestingly, the mouse driver inter- 
acts directly with the video adapter to 
control mouse cursor movement. The 
driver must therefore include support for 
the video adapter you use to ensure prop¬ 
er operation on your system. Naturally, 


all current mouse drivers support the 
standard video adapters, including 
MDA, CGA, EGA and VGA, but if you 
are using something a little newer (like 
an 8514/A adapter) or something out of 
the ordinary, the mouse driver may not 
support it. Check if you are unsure. 

Microsoft’s mouse driver supports 35 
function calls (see the table). The driver 
offers a lot of flexibility to the mouse 
programmer. While it is not possible to 
describe all the functions in detail here, I 
will briefly describe some of them. 

The Mouse Reset and Status function 
(0) sets several mouse parameters to de¬ 
fault values (e.g., the mickeys-per-pixel 
ratio), and returns the current status of 
the mouse; that is, whether or not the 
mouse has been found, and which mouse 
buttons, if any, are currently pressed. 
This function also hides the mouse cur- 
sor on the screen if it is displayed. 

The Show Cursor and Hide Cursor 
functions (1 and 2) control whether or 
not the mouse displays its cursor on the 
screen. A counter value determines when 
to display the cursor. When the counter 
is 0 the cursor appears, otherwise it does 
not. The counter decrements with each 
Hide Cursor call and increments with 
each Show Cursor (although it cannot be 
incremented past 0), Thus, it takes three 
Show Cursor calls to undo three Hide 
Cursor calls. 

The Get Button Status and Mouse Po¬ 
sition function (3) returns the current 
status of the mouse buttons and the cur¬ 
rent cursor position on the screen. Be¬ 
ware, however, that the mouse driver 
uses a “virtual screen" matrix for deter¬ 
mining the position of its cursor, and that 
virtual screen isn't always the same as 
the physical pixel array on the screen. 

In the case of a medium-re solution 
graphics screen with a 320- by 200-pixel 
matrix, the mouse's virtual screen would 
be 640 by 200 pixels. The virtual screen 
concept is intended to simplify mouse 
programming. You can address the vir¬ 
tual screen (which is always a minimum 
of 640 by 200 pixels) and allow the 
mouse driver to translate the addressed 
position to the correct location on the dis¬ 
play, based on the current video mode. 
For some high-resolution EGA and VGA 
modes, the virtual screen expands to 640 
by 350 or 640 by 480 pixels, but for all 
other modes, the virtual screen remains 
at 640 by 200 pixels. 

Function 15, Set Mickey/Pixel Ratio 
allows you to adjust the mouse sensitivity 
by selecting the number of mickeys, or 
points, required to move the mouse cur¬ 
sor eight pixels on the screen. You can set 
the value to anything between 1 and 


Never buy another ribbon! 

rifin e & 


Over 150.000 EOfd 


Sh " ,,na 35.00 Universal C a rtridge 0ncfades one adapter).75.00 

Multicolor Adapter (specify printer).40.00 

Epson omy Maclnker mod.27tEP ....45.00 

Imagewriter omy Maclnker™ mod. 234IM .45.00 

Universal Spool Maclnker.............75.00 

Heat Transfer Adapter.....25.00 

Extra Ink Bottle, black 3.00 pint __ 18,50 

Colored Ink Bottle ...4.00 extra reservoir ..,,,,.6.00 

All moctels dolw&ned complete with bottle of ink. ink meter. reservoir, reservoir cover. 

GO Color !! Single it (FiuHiccilor. standard and beat transfer cartridges avaltgbse red. 
Jk , r fltff&n, blue, brown, purple, yellow, orange, while, silver and fold. Indelible arvd OCR Jr*I 

cartridge? available 

Over 24 000 printers supported. Better than new print quality. Extended 
printhead life thanks to lubricated ink. Average cartridge can be re-inked 60-100 
imes at 5cents/re-inking, Multicolor adapters re-ink multiband cartridges 
Documented customer savings of up to $3Q,0OG/year. Detailed free catalog. 

SkwIk 



Universal Cartridge unit 
shown with Epson cartridge 


Auto-Ribbon Welder 


Make your own ribbons! MacBond II splices and bonds in 
seconds ribbons of any size and inked in any ink and color. 
First real alternative to ribbon bonding machines costing 
thousands of $$$, We have a complete range of bulk 
ribbons, color and multicolor, heat transfer etc. for your 
application. 



$299.00 !! 


ir 5bipplng $-7 GO 


4800 b throughput, full duplex. 9600, 4800. 

2400 r 1200 bps. CCIT V.22bis T V.22, Bell 
212A & 103J modes * Auto speed selection 
• MNP cl, 5 error cor-rectton - Synch & 
asynchronous modes * Cable and software 
included ( PC or MAC) * 2 year warranty 

9600 baud mnp cl 5 v.32 ..599.00 LightSpeed 2400LE(MNPcl 5),.. .159.00 

LightFax 9624 faxmodem ,.,,,.399,00 Ring-On Remote Power Center...... 199.00 

LigntSpeed 9624E is a V.32, mnp 5. 9600 b modem. LigKlFax 9624 is a lull featured group III. 9600 b 
fax & 2400 b modem combined, shipped with software & cable for PC or MAC {specify). Ring-On is a 
power center which senses an incoming call to turn on computer & modem. 



Pet 5 $159.00!! 


Full Page 
Hand Scanner! 


Have all the advantages of a handy 
scanner in a FULL PAGE SCANNER, 
for half the price of a desktop scanner 


Shipping 3-B.IXI 


New 


$599.00 


If 


Includes 10 sheet document reader for sheet fed use. Scanner detaches for 
hand held use on photos, books etc. Compatible with most OCR software, a 
very high quality (1°° to 400 dpi) input for OCR. Complete with sheet feeder, 

Increase 3.5” disk capacity to 1.44 Megs with 
this ingenious and simple device. Only $15.00 !! 


interface card and LightPaint softwares yr warranty Order part #400 P 


Diskette Doubler 


Computer Friends, Inc, 

14250 NW Science Park Dr, 
Portland OR 97229 


Satisfaction or 30 day 
refund - immediate 
shipment - Major credit 
cards - PQ’5 (rwn 
National Accounts 


Order Toll Free 1-800-547-3303 

In Oregon {503)626-2291 
fa x (503)643-5379 te lex 4949559 C F 
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■ 

MICROSOFT MOUSE DRIVER FUNCTION CALLS Lj 

Microsoft’s mouse driver supports 35 functions, which provide a great deal 

of flexibility to the mouse programmer . 

Function 

number 

Description 

0 

Mouse Reset and Status 

1 

Show Cursor 

2 

Hide Cursor 

3 

Get Button Status and Mouse Position 

4 

Set Mouse Cursor Position 

5 

Get Button Press Information 

6 

Get Button Release Information 

7 

Set Minimum and Maximum Horizontal Cursor 

8 

Position 

Set Minimum and Maximum Vertical Cursor Position 

9 

Set Graphics Cursor Block 

10 

Set Text Cursor 

11 

Read Mouse Motion Counters 

12 

Set Interrupt Subroutine Call Mask and Address 

13 

Light Pen Emulation Mode On 

14 

Light Pen Emulation Mode Off 

15 

Set Mickey/Pixel Ratio 

16 

Conditional Off 

19 

Set double-speed threshold 

20 

Swap interrupt subroutines 

Get mouse driver state storage requirements 

21 

22 

Save mouse driver state 

23 

Restore mouse driver state 

24 

Set a] tern ate subroutine calf mask and address 

25 

Get user alternate interrupt address 

26 

Set mouse sensitivity 

27 

Get mouse sensitivity 

28 

Set mouse interrupt rate 

29 

Set CRT page number 

30 

Get CRT page number 

31 

Disable mouse driver 

32 

Enable mouse driver 

33 

Software reset 

34 

Set languages for messages 

35 

Get language number 

36 

Get driver version, mouse type, and IRQ number 


32,767, inclusive. Another way to adjust 
the mouse sensitivity is to use Function 
26, Set Mouse Sensitivity, 

Function 36, Get Driver Version, 
Mouse Type, and IRQ (interrupt request) 
Number, returns the mouse driver ver¬ 
sion, the mouse type (e.g., bus, serial, 
InPort, or PS/2), and the IRQ number. 
This information can help determine if 
the current mouse and driver is compat¬ 
ible with the application. 

An application can access a mouse 
driver in a couple of ways. One option is 
to link a .LIB file containing the driver 
with the application program. That way, 
the application supports the mouse di¬ 
rectly. More commonly, however, users 
install the driver by way of the CON¬ 
FIG.SYS file (DEVICE - MOUSE. SYS) 
or the AUTOEXEC.BAT file (MOUSE- 
.COM), and the application accesses the 
driver functions by making calls to soft- 
ware interrupt 33 hexadecimal. 

The Microsoft Mouse Programmer's 
Reference (Microsoft Press, 1989) fully 
describes the operation of the Microsoft 
Mouse driver. 

MOUSE.SYS and MOUSE.COM 
work well enough in the DOS world (al¬ 
though I have seen incompatibilities), but 
the whole picture changes when you 
switch to a protec ted-mode operating 
system. OS/2 and Unix can't use a stam 
dard MOUSE.SYS driver to allow a 
mouse to emulate a Microsoft mouse, be¬ 
cause such drivers won't work in pro¬ 
tected mode. If these operating systems 
don't include support for your mouse, 
you’ll need a special driver. Generally, 
you’ll have more options with a serial 
mouse—particularly one that supports 
the Microsoft Mouse packet format. 

ICBM: Infinitely Configurable 
Ballistic Mice 

An increasing number of mice support a 
feature known as ballistic tracking (or 
variable acceleration). At times, you may 
need to use your mouse for some detailed 
cursor movement at one pari of your 
screen and then move clear across the 
screen for some further detailed work. 
Operating at high resolution, the trek 
across the screen can take a long time, 
and require several repeated movements 
of your mouse. 

With ballistic tracking, the mouse can 
detect when you move it faster. As its ve¬ 
locity increases, it automatically changes 
the number of points per inch to allow 
faster travel across long distances. As it 
slows down, it reduces the number of 
points per inch to again allow more de¬ 
tailed cursor movement. 

Ballistic tracking can be implemented 


with an on-board controller or in the 
mouse driver software. Although most 
who have tried it like ballistic tracking (it 
beats repeatedly pounding your desk 
with your mouse to get the cursor across 
the screen) some find it irritating. If 
you're unsure* make sure your mouse 
has the option to disable the feature. 

A Faithful Companion 

The mouse has come a long way in the 
past five years, but in terms of technol¬ 
ogy, little has changed. The basic mouse 
design remains essentially the same, 
with increments in resolution being the 
only real thing to show for the longevity 
of the mouse. 

Experience has shown that mice in 
general are quite reliable, most operate 
basically as well as others, and resolution 
is often not a big concern. Some users 
prefer optical mice because there are no 
moving parts and nothing to clean; the 
mouse pad, however, takes up a chunk of 
your valuable desk space. Other users 
prefer the mechanical mouse to avoid the 


optical mouse pad; but the roller ball gets 
dirty and must be cleaned periodically. 

A serial mouse or a bus mouse? All 
other things being equal, it depends on 
whether you can more easily spare a 
serial port or an expansion bus slot. The 
final decision usually comes down to 
whether you like the size, the style, the 
color, the length of the tail, the number 
of push buttons, and the price. 

PC mice will continue to grow in pop¬ 
ularity. Continuing evolution of the PC 
mouse will be in the area of ergonomics; 
I doubt resolution will push much beyond 
400 ppi. Other pointing devices, espe¬ 
cially trackballs, will gain some ground 
but the mouse is not likely to give away 
very much of its cheese. ■ 


Roger Alford is a computer design engi¬ 
neer and a freelance writer . He can he 
reached on BIXc/o “editors. “ 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane , Peterborough, NH 
03458. 


NOVEMBER 1990 -BYTE 401 













TimeWands - The Obvious Choice 


You have specific bar coding requirements. 

That’s why we give you a choice! 

The TimeWand II is a ruggedized bar code 
reader ready for heavy-duty use. Its 
programmability allows your custom applications 
to be pre-set with prompts and cross-reference 
files. The large internal memory sizes of 32, 64, 
and 128K easily hold a day's worth of 
transactions along with the date and time of 
each entry. 

If your data collection needs are 
simpler, the original TimeWand 
offers a cost effective 
alternative. The TimeWand 
date and time stamps each 
bar code scan, like the 
TimeWand II, but is 
contained in a smaller and 
lighter package, Even though it 
is compact, the TimeWand can still 
gather an impressive 2000 scans. 

Videx and TimeWand are registered trademarks of Videix, Inc. 


Both TimeWands transfer their data through the 
host computer’s serial port where the data is 
stored in an ASCII text file. This allows the data 
to be easily combined with a wide variety of 
software packages. 

Choosing either the original TimeWand or 
TimeWand II provides you with a quality bar code 
reader at an affordable price. Call Videx at 503- 
758-0521 and ask for your free information kit. 

TimeWand (8K).$248.00 

TimeWand II (32K).$698.00 


1105 NE Circle Blvd. 

Corvallis, OR 97330-4285 
503-758-0521 * FAX 503-752-5285 

See us at COMDEX, November 12-16, Las Vegas, 
BOOTHS #2998 and #N4571 
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Part 2 

Talking Tasks 


A look at how OS/2 
and Unix handle 
interprocess 
communications 

T is month, I will continue my 
tour of interprocess communi¬ 
cations. So far, I have looked 
at the IPC facilities provided by 
Quarterdeck's Desqview and Micro- 
soft's Windows. Ill now focus on OS/2 
and Unix. 

The fact that OS/2 and Unix appear in 
the same column is more or less an acci¬ 
dent—but it’s a happy one. As it turns 
out, remarkable similarities exist be¬ 
tween the IPC facilities of both operating 
systems. The similarities appear at a 
high level—the implementations are 
quite different—but this lets me present 
the material in an overlapped fashion. 

Pipes 

In the wide array of IPC structures, the 
pipe is perhaps the simplest. It's a uni¬ 
directional communication path, usually 
leading from a parent process to one of its 
offspring processes, or vice versa. Data 
passes through a pipe in a purely un¬ 
structured form: a “stream" of bytes 
whose members come out the receiving 
end in the same order they were poured 
in at the sending end. Thus, the name 
pipe (see figure t). 

Since pipes are one-way streets, you 
usually acquire them in pairs. 

OS/2 and Pipes 

You create OS/2 pipes using the Dos- 
MakeFipeO routine, which returns two 
handles: one for the read pipe, and the 
other for the write pipe. This looks strik¬ 
ingly similar to the Unix System V 
pipe{) system call that I discuss later. 

You’ll notice I said that pipes are “usu- 
ally" connected between a parent pro¬ 


cess and a child process. This is not so 
for named pipes, which can connect un¬ 
related processes (see figure 2), 

As their title suggests, you can attach 
identifying names to named pipes, and 
these names are accessible to other pro¬ 
cesses. The name you pick actually con¬ 
forms to OS/2 filenaming conventions 
and has the form \pipe\ntypipe, which 
specifies a pipe called "mypipe." 

OS/2 named pipes operate in a client- 
server fashion: A server task creates the 
named pipe and awaits the connection of 
a client. An example is shown in the code 
fragments of listing I, where the server 
builds a named pipe called “mypipe.” 
The server task will wait at the DosCon- 
nectNmPipe() call until the client exe¬ 
cutes a DosOpen() on the named pipe. At 
that time, the connection is established, 
and the two tasks can communicate. 
(Once you create pipes, you can read and 
write to them as though they were files.) 

In the example I've given, the server 
has created an inbound pipe, meaning 
that the client can only write to the pipe 
and the server can only read from it. 


Named pipes can be inbound, outbound, 
or duplex (i.e,, bidirectional). 

OS/2’s named pipes enjoy another 
feature: They can be byte-wide or mes¬ 
sage-wide. A byte-wide pipe is a pipe in 
the strict sense; data is sent through the 
pipe as a byte-at-a-time stream. How¬ 
ever, a message-wide pipe looks much 
like a message queue. You can send data 
in chunks of arbitrary size. (Interest¬ 
ingly, OS/2's DosTransactNmPipe() 
function Jets you read and write data 
through a pipe at a single call. Of course, 
this works only if you open the pipe in 
duplex mode.) 

The Pipes of Unix 

You create a Unix System V pipe with a 
pipe(descripts) call, where de¬ 
scripts is a two-element integer array. 
The first member of the array is the file 
descriptor for reading the pipe; the sec¬ 
ond member is the file descriptor for 
writing the pipe. 

Typically, you create a pipe between a 
parent process and a child process. The 
example most often given in Unix texts is 


A SIMPLE PIPE 


Parent process 


Read or write 


Child process 


Figure 1: A pipe provides a single read or write connection between a parent 
process and a child process. If you create a pipe for writing from the parent process, 
you must open it for reading from the child, and vice versa . Two-way communication 
requires two pipes. 
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redirecting standard input through the 
pipe and executing a program. It looks 
something like what's shown in listing 2. 

In listing 2, you simply point the char¬ 
acter pointer variable cmd to some string 
holding the name of a command you want 
to execute, grep perhaps. The program 
issues a fork() system call, and the 
child process does the dirty work of redi¬ 
recting the plumbing so that the parent 
task can write down the pipe, and the 
program launched by the execl() sys¬ 
tem call will see that data coming in 
through standard input. 


Unix implements the equivalent of 
named pipes by using a special file type, 
FIFO, the acronym for first-in/first-out. 
Although FIFOs are not commonly used, 
they are the mechanism used by the Unix 
print spooler. Since a FIFO file is an en¬ 
tity of the Unix file system, it has owner, 
group, and world permissions and own¬ 
ership as any other file. You need to pay 
special attention to ownership and per¬ 
missions when you create a FIFO. 

The function call looks like mknod 
(pathname, mode* 0), where pathname 
is the name of the FIFO, and mode is the 


permissions ORed with the S JFIFO flag 
(defined in sys/stat.h) to indicate that 
a FIFO is being created. (The mknod 
function is used for creating all the di¬ 
rectories and file types in the file sys¬ 
tem.) Once you have a FIFO, you can 
open it for reading or writing with the 
same functions that are available for 
standard files. 

Generally, FIFOs are opened only for 
reading by a daemon (background pro¬ 
cess), which uses whatever is poured in 
as its input. Then, as other processes 
need the facilities of the daemon, they 
send their data to it. The System V print 
spooler uses a FIFO to communicate be¬ 
tween the user's lp processes and the 
system's printer daemon, Ipsched. The 
FIFO also handles communications be¬ 
tween other processes and the daemon. If 
each message is less than the capacity of 
the FIFO (i.e., 4096 bytes), it is guaran¬ 
teed to be atomic; messages cannot mix. 
FIFOs provide a simple many-to-one 
IPC that does not require the processes to 
be related. 

Semaphores 

Semaphores stand apart from the other 
IPC structures I've discussed. Unlike 
pipes, mailboxes, and such, it is not their 
job to pass data from one task to another. 
Rather, a semaphore exists to control ac¬ 
cess to a shared resource. It might be eas¬ 
ier to think of a semaphore as a form of 
interprocess coordination, rather than 
interprocess communication . 

In essence, a semaphore is a variable. 
What makes it special is that your pro¬ 
gram performs indivisible operations on 
the variable. That is, while your program 
is accessing the semaphore variable, it is 
doing so exclusively (see figure 3). 

For example, suppose that you have a 
printer server that—for reasons of mem¬ 
ory constraint—manages a request queue 
that can hold no more than 10 filenames. 
If you build a semaphore to manage ac¬ 
cess to the queue, you would initialize 
the semaphore variable to a value of 10. 
Thereafter, whenever a client program 
wishes to send a request down the queue, 
the diem first examines the value of the 
semaphore. 

If the value is greater than zero, there 
is room in the queue and the client task 
proceeds to insert the request. The client 
then decrements the semaphore variable 
to indicate that the request has consumed 
a queue slot. If the client program sees 
that the semaphore is zero (indicating 
that the queue is full), the program either 
indicates the queue-full condition to an 
operator or waits for the semaphore to as¬ 
sume a nonzero value. 


Listing 1: Creating an OS/2 named pipe. The pipe is an inbound pipe , 
and it *s byte-wide. Vve reserved 512 bytes far the input buffer, and I'll specify 
a default wait of500 milliseconds for the DosWaitNmPipe () —other tasks 
will use that function when trying to open this pipe. 

DosMakeNfliPipe ("pipe \ \ raypipe 1 ', Snsyphand, PIPE_ACCESS_INBOUKD J 
FIPE_READHOD£ _BYT1 [ PIPE-TYPE-BYTE | PIFEJWIT, 

0,512,5001); 

/* 

** Wait for a connection to this pipe. 

*/ 

DosCoTin 1 © c tNmP Ip^ (faiiyphsjid); 

/* 

** Read from the pipe. 

Jt# Read 50 bytes into buff (which should be char *}. 

Dosread(myphand,buff,50,kbyte8red); 

/* 

** Close the pipe down. 

*/ 

Dos D ie Connect Na>P ipe (otyphand); 

DosClose(myphand); 


A NAMED PIPE OR UNIX FIFO 


“I 



Figure 2: Named pipes do not require a parent-child relationship between the 
communicating processes . The client processes can come and go independently 
from the server , 
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HANDS ON 

SOME ASSEMBLY REQUIRED 


OS/2 Semaphores 

OS/2 provides several kinds of sema¬ 
phores and a variety of supporting func¬ 
tions. System semaphores are named ob¬ 
jects, as were the named pipes that I 
described earlier. Consequently, you 
create a system semaphore by specifying 
a name that conforms to the OS/2 file¬ 
naming convention, and the operating 
system returns a handle by which your 
program can reference that semaphore. 
For example, the following routine: 

Do s Cre at eS em (C SEM _PUB LI C, 
&serohand, 1T \\sem\\mysem T 

creates a public semaphore called “my- 
sem." 

The first argument to the function is a 
system-defined constant that specifies 
that this particular semaphore's value 
can be modified by other tasks. (If I had 
created the semaphore with a first argu¬ 
ment of CSEM_PRIVATE, the other tasks 
could only read the semaphore's con¬ 
tents.) OS/2 places the handle to this 
semaphore in the doubleword variable 
semhand. Another task in the system can 
gain access to this semaphore with the 
following call: 

DosOpenSem (ffesemiiand, 
f *\\sem\\mysem 11 ); 

Unlike a system semaphore, a RAM 
semaphore is not maintained by the OS/2 
kernel. Rather, it is simply an unsigned 
long variable that you create as a global 
variable in the owning process. This pre¬ 
sumes some discipline on your part: If 
you create a variable that is to become a 
RAM semaphore, you must manipulate 
that variable only through OS/2 sema¬ 
phore functions. To do otherwise could 
violate the indivisibility of semaphore ac¬ 
cess and would surely result in flaky 
code. 

Since a RAM semaphore is simply a 
global variable, processes don't need to 
call DosCreateSem() to construct them, 
or DosOpenSem to gain access to them. In 
fact, only threads local to the process can 
access the RAM semaphore, so a call to 
DosOpenSem makes no real sense in the 
context of a RAM semaphore, 

OS/2 semaphores are binary sema¬ 
phores: They are either set or cleared. 
You can create the effect of a multivalued 
semaphore (also known as a general 
semaphore)—as in the print-queue exam¬ 
ple I gave earlier—by constructing a 
Figure 3: A semaphore is a variable that is shared among processes. Only one semaphore that permits access to a vari- 

process can act on the variable at a time , Thus, a semaphore is ideal for control a ^ e i n a shared-memory segment. (I 11 

of other forms of interprocess communications. discuss shared memory later,) The OS/2 

______________routines for managing semaphores can 


Listing 2: Creating a Unix pipe that writes to a child process. 

Int pipedesc[2]; 
char *cmd; 

/* 

»» Make a pipe. Return NULL if failure. 

*/ 

if(pipe(plpede sc}==ERROR) return{NULL); 

/* 

** Fork a new process to execute program, 

*/ 

if ((p jLd=fork()} "0) 

( /* Child process here *} 

I* Close writing side of pipe #/ 
close(pipedesc[1]}j 
l* Close standard input. #/ 
close(□)j 

/* Dup read side-becomes standard input */ 
dup(pipedesc[0] 

/# Close old read side of pipe #/ 
close(pipedesc[0 ])i 
/* Execute the a program *f 
execl ( rr /bin/ sh 1 ’ t "9h ,r , M -c 11 * crod*0) $ 
exit(l)j 

). 

Parent process here, 

** Handle fori failure, 

*/ 

i f (p ld^-l } return (HULL); 

/* 

Close reading side of the pipe. 

*/ 

Close(pipedesc[0]); 

/* 

** Now, anything I write to pipadeBc[l] will 
** be passed to the program specified in amd, 

*t 


As requests are taken off the queue, 
the server increments the semaphore to 
indicate that queue slots have become 
available. All these increments, decre¬ 
ments, and comparisons on the sema¬ 
phore variable occur so that only one pro¬ 


cess has control of the semaphore at a 
time. This is critical in a multitasking 
system: While one process is examining 
the value of the semaphore variable, you 
can be sure that another process is not in 
the midst of modifying that variable. 


A SEMAPHORE 
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Listing 3: Creating an OS/2 semaphore. 


I* 

** Instance of semaphore, 

V 

struct sepibuf unlock = {Q, i f SEM_]M)0}; 

/* 

*# Create a semaphore with one member. 

*/ 

i f ((my sem=s emget {SEKKEY , 1 , IPC_CREAT| IPC_EXCL|¥MODE)) ““ERROR 

printft H *#Cftimot create semaphore\ n"); 
exit CO}? 

/■ 

** Unlock the resource controlled by the semaphore. 

*/ 

If Caemop (my aem ^unlock 4)=- ERROR) 

pr in tf (" * * Semapho re error \ n”}; 
axlt(O)j 


** Release the semaphore. 
*/ 

seir.ctl(myseni,0,1PC_HMID); 


operate on RAM semaphores as well as 
system semaphores* 

To set a semaphore, you call DosSem- 
Set{mysem), where mysem is either a 
handle to a system semaphore or the ad¬ 
dress of a RAM semaphore. You dear a 
semaphore with the call DosSemClear 
(mysem). Finally, your program can 
wait for a specified semaphore to be 
cleared by calling DosSemWait( mysem). 

However, to securely manage a re¬ 
source, the operations of waiting on the 
semaphore to clear and immediately set¬ 
ting it must occur without interruption 
(as I described above). You can accom¬ 
plish this with the call DosSemRequest 
(mysem,ltime), where mysem refer¬ 
ences a semaphore as before, and I time 
is a doubleword specifying a millisecond 
time-out value. 

DosSemRequestC) will wait for the in¬ 
dicated semaphore to clear or until the 
time given in ltime has elapsed. If the 


semaphore clears, DosSemEequestQ 
immediately sets the semaphore and re¬ 
turns to the caller. If DosSemRequest() 
times out, it returns a value that is an 
error code indicating the time-out con¬ 
dition. 

Finally, if you've got a number of 
semaphores riding herd on various events 
and you want to monitor them as a group, 
you can use DosMuxSemtfait{), This 
routine accepts an array of semaphore 
handles and waits for any member of the 
set to clear. 

Unix Semaphores 

Under Unix System V, you can create 
groups of semaphores—referred to as a 
semaphore set—with one call. Also, 
Unix semaphores can be multivalued, 
and the operating system provides a com¬ 
plex array of semaphore operations (i.e*, 
the operations go beyond simply setting 
or clearing the semaphore). 


Whereas OS/2 system semaphores are 
identified by name, Unix System V 
semaphores are identified by a unique 
number referred to as a facility key* This 
key is of type key_t, and on most Unix 
systems it is simply a 32-bit number . The 
key acts as the semaphore's system-wide 
identifier—any process that knows the 
identifier can access the semaphore. 
(You'll see the facility key cropping up 
several times before this article is done. 
It is roughly the Unix equivalent of 
GS/2's named objects.) 

Unix System V provides three system 
calls for manipulating semaphores. They 
are: 

* semget(), which lets you create 
semaphores; 

» semop{), which lets you operate on 
semaphores; and 

• seractl(), which provides a 
number of service functions for 
examining and modifying a 
semaphore's status. 

You can also use seractlQ to delete the 
semaphore* 

I've provided some code fragments 
highlighting usage of semaphores in list¬ 
ing 3. The call to semget() creates a 
semaphore with an identifying key set by 
the constant SEMKEY and containing one 
member (the number of semaphores in 
the set is determined by the second argu¬ 
ment)* The third argument to semgetQ 
is a flags word that (in the example given) 
tells the system to create the semaphore if 
it doesn't already exist; if it does, return 
an error condition. 

The semop() call also takes three ar¬ 
guments. The first is the semaphore's 
identifying key, the second is the pointer 
to an array of semaphore operation struc¬ 
tures, and the third is the number of en¬ 
tries in that array. Since Unix System V 
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lets you create sets of semaphores with 
one call (and identified by a single key), 
having the ability to pass in multiple op¬ 
erations per the semop() call is a real 
time and space saver. 

In listing 3, the array consists of only 
one member, and you can see its defini¬ 
tion near the beginning of the listing as 
structure unlock. The first element of 


the semaphore operation structure array 
member (whew!) specifies the member 
of the semaphore set with which this par¬ 
ticular operation is concerned—zero in 
the example t since there’s only one 
member of the semaphore set. The sec¬ 
ond element specifies the operation it¬ 
self: In listing 3, this operation value is 
1, which tells the system to increment the 


Listing 4: OS/2 shared memory. 

f* 'Selector for shared segment */ 

SEL myselect; 

/* 

** See tf shared segment exists. 

Create It If it doesn't. 

*/ 

whlle(l) 

if {0D3GetShrSeg( h \ \ sbaremera \ \ rnyshrseg", jfcmyseleet) 

ERROR _FILE_NOT_FQUND) 

if (DosA11 oeShrSe g (1000 * "sharemem/ / myshrseg' 1 , imyeelect) «0) 
break; 

) 

else 

break; 

/* 

Free the shared segment. 

DoaFreeSeg(jnjFSeleot); 


SHARED MEMORY 
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Figure 4: A region of memory that is shared among participating processes. 


41ft BYTE* NOVEMBER 1990 










































HANDS ON 

SOME ASSEMBLY REQUIRED 


semaphore by 1. The third element car¬ 
ries a number of flags. 

The example in listing 3 tells the sys¬ 
tem to increment a system variable by the 
amount that the operating system asso¬ 
ciates with the semaphore and the pro¬ 
cess. In this way, if the process dies un¬ 
expectedly, Unix knows by what amount 
to readjust the semaphore so that other 
processes waiting on the semaphore will 
not be stranded forever. 

Finally, the program calls semctlQ 
to release the semaphore. I should point 
out that you can use semctlQ to do 
much more than Fve shown in listing 3. 
For example, you can determine the pro¬ 
cess ID of the last process to perform an 
operation on the semaphore set, you can 
determine how many processes are cur¬ 
rently waiting for the value of a particu¬ 
lar semaphore to become greater than its 
present value, and more. 

Shared Memory 

In structure, shared memory is perhaps 
the simplest of IPCs. Shared memory is 
just that—a region of memory shared 
among the participating processes. 

This makes shared memory the fastest 
form of IPC; data doesn’t really move 
from one place to another. Data written 
into the shared memory by one process is 
“instantly” available to all the processes 
enjoying access to that memory (see fig¬ 
ure 4), 

OS/2 Shared Memory 

OS/2 serves up shared memory in two 
flavors; global and local. (Because of the 
nature of the host processor, OS/2 docu¬ 
mentation typically refers to shared 
memory as shared segments . So that I 
won’t have to bog you down with shared- 
memory segments, Fll simply use shared 
segments for the rest of this section.) 
When you create a global shared seg¬ 
ment, you attach a name to it (as in 
named pipes and sempahores). There¬ 
after, any process that knows the name of 
the segment can also access it. 

Listing 4 shows a fragment of code in 
which a process first looks for a global 
shared segment and then—if the segment 
is not found—creates the segment. 

The code in listing 4 appears convo¬ 
luted, thanks to the nature of manipulat¬ 
ing shared objects in a multitasking envi¬ 
ronment, If the call to DosGetShrSeg() 
fails because the segment does not exist 
(ERROR _FILE_NOT_ FOUND), the 
if statement falls through to execute 
DosAllocShrSeg{), which actually 
creates the shared segment. 

However, between the return of Dos- 
GetShrSegQ and the execution of Dos- 
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Listing 5: Unix shared memory. 

lnt stun id; /* Shared memory identifier */ 

char *shmioci /* Address where shared memory is mapped *{ 

/* 

## Create a IK-byte shared memory segment. 

#/ 

shmid=shmget(SHWKEY,1054, IPC„CREAT I IPC_EXCL | WMODE); 

/* 

** Attach it to our memory space. 

*# A second argument of 0 means we r ll let Uni* decide where to 
** map the block, 

** We can access the memory through pointer variable shmloc + 

*/ 

ahmloc=ahmat(shmid,(char *)0,0); 

/* 

** Detach the shared memory block and release it. 

*/ 

shmdt(shmloc); 

shmctl(shmid,IPC^RMID); 


AllocShrSegQ, there is a small chance 
that another process might be switched in 
by OS/2 and create the shared segment. 
If that happens, when the program of list¬ 
ing 4 resumes, the DosAllocShrSegO 
will fail with an ERROR,ALREADY. 
EXISTS return code. Hence, the while 
loop, which reattempts the DosGetShr- 
Seg() call and solves the problem. 

QS/2's local shared segments are de¬ 
signed to be more secure than global 
shared segments. You don't reference the 
segment by name; you reference it by a 
segment selector. Since no globally ac¬ 
cessible name is available for the seg¬ 
ment, the process creating the shared 
segment can control which other pro¬ 
cesses have access to the segment. 

For example, I can create a local 
shared segment of 1000 bytes with a call 
to the following: 

DosAlIocSeg(1000,&mysel, 

SEG_GIVEABLE); 

where mysel will hold the selector to the 
created segment. Of course, the segment 
doesn't become shared until I give it 
away. 

To do this, I have to build a selector 
that the other process can use to access 
the segment. I do this with the following: 

DosGiveSeg(mysel , hisid, 

khissel) 

where his id is the ID of the process to 
which I want to allow access to the seg¬ 
ment. Upon return, the variable hissel 
holds the selector that 1 can now pass to 
the process identified by his id. (Ironi¬ 
cally, I would have to construct some 
other form of IPC [e.g., a named mes¬ 
sage queue or global shared segment] to 
pass the selector to the other process.) 

The above example isn't the only way 
to manage local shared segments. I chose 


to allocate the segment with attribute 
SEG_GIVEABLE, which means it's my job 
to create the selectors that get passed to 
other tasks. 

I could have created the segment with 
attribute SEG_GETTABLE, in which case I 
would pass other processes a copy of my 
selector, and it would be their job to con¬ 
vert that selector to one they could use 
(via a call to DosGetSeg()). 

S/2's 

local shared segments 
are more secure than 
global shared segments . 


Unix Shared Memory 

Unix System V makes no distinction be¬ 
tween local and global shared memory 
(as in OS/2). 

If I were to use OS/2 terminology, 
shared memory in Unix is always global. 
When you create a shared-memory 
block, you associate a facility key that 
has the same form as I described in the 
section on Unix semaphores. Any other 
process that knows the key can attach it¬ 
self to the shared-memory block. 

You use the shmgetQ call to create a 
shared-memory block. If shntget() com¬ 
pletes successfully, it returns an integer 
handle to the shared memory. 

Your program then passes this handle 
to the stimatf) function, which ‘"at¬ 
taches” the memory block to your pro¬ 
gram and returns a pointer to the starting 
address of the shared-memory block. 
Your program can read and write into the 


memory block as it would any other 
memory region. 

At its completion, your program “de¬ 
taches” the shared-memory block using 
a call to shmdtQ. This call doesn’t actu¬ 
ally destroy the shared-memory block; it 
simply removes the caller's ability to ac¬ 
cess the memory. You have to call the 
shmctl() routine to free the memory. 
Typically, the task that built the shared- 
memory block in the first place will be 
the one to remove it. 

Fve given an example of creating and 
using a shared-memory block in listing 
5. The listing is very brief. Usually, you 
will want to associate a semaphore with a 
shared-memory block and use the sema¬ 
phore to coordinate access to the 
memory. 

As with the semaphores, Unix asso¬ 
ciates a structure with every shared- 
memory block that the tasks create. This 
structure carries information regarding 
the shared-memory segment (e.g., the 
ID of the process that created the shared- 
memory block and the current number of 
attached processes). Although in the ex¬ 
ample in listing 5 Fve used shmctlf) 
only to release the shared-memory struc¬ 
ture, you can use that function to manip¬ 
ulate information in the structure that 
Unix associates with the shared-memory 
block. 

Message Queues 

Actually, I have already given a cursory 
description of message queues. They 
first appeared last month when I talked 
about Desqview's mailboxes. Also, in 
OS/2, named pipes can do much of the 
work of message queues. 

The message queue derives its name 
from its FIFO characteristics. Usually, 
however, operating systems provide ways 
to let important messages “cut in” the 
queue ahead of current members. 

OS/2 Queues 

OS/2 queues are not restricted to FIFO 
ordering of dements. When you create a 
queue, you can select the ordering to be 
one of the following: 

• FIFO—which is a typical queue 
(see figure 5a) 

» last-in/first-out (LIFO)—which 
causes the queue to behave like a 
stack (see figure 5b) 

* element priority—The sending 
process can attach a priority to 
each message item. When the 
receiving process requests OS/2 to 
pull the next item off the queue, the 
operating system will select the 
item with the highest priority first. 
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As with other named items, when you 
create a message queue, you must give 
OS/2 a unique file-type name to asso¬ 
ciate with the queue. The name must be¬ 
gin with the string \ \queues\ \, so a call 
to create a FIFO queue named “my- 
queue’’ looks like the following: 

DosCreateQueue(&qhand, 
QUE_FIF0, ,, \\ queues 
\\myqueue''); 

where qhand is a variable that will hold 
the queue handle when the call returns. 

The creator of the queue is the only 
process allowed to remove elements from 
the queue. Other processes can write ele¬ 
ments into the queue, but before they do, 
they must open the queue with the fol¬ 
lowing call: 

Dos0penQueue(&qowner,&qhand, 

''\\queues\\myqueue'') 

where qhand is the handle (as above), 
and qowner is a variable that receives the 
process ID of the queue’s creator. Your 
program can then issue a write request to 
the queue with something like the follow¬ 
ing: 

DosWriteQueue(qhand,rqid,8, 

'' A Message 1 ',priority); 

The first argument is the handle. The 


second is a program-supplied request/ 
identification field that your programs 
can use to support any sort of private pro¬ 
tocol you dream up. The third argument 
is, obviously, the length of the message— 
a pointer to which follows as the fourth 
argument. The fifth and final argument 
is the priority, which can range from 0 to 
15 (highest priority) and sets the mes¬ 
sage’s element priority. As you might 
guess, the system recognizes the final 
argument only if the queue is an element- 
priority type. Otherwise, you read items 
off the queue in FIFO or LIFO order. 

You read a queue with the following 
call: 

DosReadQueue(qhand,&reqinf, 

&size,&qelement,0,DCWVLWAIT, 
&priority,NULL); 

which has a boatload of arguments. The 
first is the queue handle; that’s easy. 
Next comes a structure that carries re¬ 
sults of the read request (information like 
the process ID of the source of the mes¬ 
sage). The size variable holds the num¬ 
ber of bytes of the queue element the pro¬ 
gram has just read. Next is a pointer to 
the buffer that will hold the queue ele¬ 
ment. The next argument indicates which 
member of the queue you want re¬ 
trieved—for the standard FIFO queue, 
the argument is ignored, so I’ve set it to 
zero. I used DCWW_WAIT to tell OS/2 that I 


FIFO AND LIFO QUEUES 




First-in/first-out 


Figure 5: (a) As with a pipe, the first data written to a first-in/first-out message 
queue is the first data read out by another process, (b) The last-in/first-out message 
queue is like a stack; the last data written to a LIFO message queue is the first data 
to be read. 
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want to wait for an item to appear on the 
queue (if it’s empty). 

The priority variable carries the ele¬ 
ment's priority that was set by the sender 
in DosUriteQueueO. The last argument 
usually carries a system semaphore han¬ 
dle that can control access to the queue. 
However, it's ignored because I chose 
DCWV_WAIT. 

As a final tidbit, there often comes a 
time when you want to see what’s on the 
queue without actually taking anything 
off it. You can use DosPeedQueue() for 
the job, 

Unix Queues 

In Unix, the creation and manipulation 
of message queues looks a lot like what 
I’ve already described in the sections on 
semaphores and shared memory. Mes¬ 
sage queues are identified by a facility 
key that is available systemwide. 

By now, you’ve probably become fa¬ 
miliar enough with the Unix conventions 
for working with JPCs that I won't have 
to go into much detail. You create a mes¬ 
sage queue with a call to msgget(); you 
release the queue by calling msgctl(). 
As with semctl() and shmctlQ, 
msgctlQ provides access to system- 
maintained status information associated 
with the queue. You can use msgctl() to 
determine such information as who 
created the queue, how many messages 
are on the queue, who last wrote to it, and 
who last read from it. (OS/2 has a coun¬ 
terpart to this routine in its DosQuery- 
Queue() system call.) 

Items sent through the queue are two- 
member structures. The first member is 


Y 

ou can use 

the message type field 
to impose ordering 
on the items in a queue. 

a long variable that identifies the mes¬ 
sage type. Ordinarily, Unix doesn’t pay 
attention to this field, so your program 
can make whatever use of it you deem 
appropriate. 

However, a process reading items 
from a queue can request the operating 
system to return the first item whose 
message type field is set to a particular 
value. So you can use the message type 
field to impose ordering on the items in a 
queue. 

An example would be to designate a 
particular message type as being an ”im- 
mediate attention" message. In that way, 
any process reading from the queue 
could check for such messages and han¬ 
dle their requests first. 

The second member is simply an arbi¬ 
trarily long array of characters. Your 
program can impose any structure on a 
message element it wishes. 

The operating system doesn't care—it 
just treats them as a string of bytes. You 
send a message using the msgsnd() rou¬ 
tine and receive a message using the 
msgrcv() routine. 


On the Menu 

The source code for this month is a good 
illustration of Unix semaphores and mes¬ 
sage queues. (The source code is avail¬ 
able through the usual sources; see page 
5 for details.) It is the database simula¬ 
tion portion of BYTE’s Unix benchmark 
programs and is composed of two source 
code files. One is a server program that 
builds a pair of message queues and a 
controlling semaphore. The program 
then launches a number of client pro¬ 
cesses (using the Unix fork() routine). 
The client processes begin making ran¬ 
dom database requests (i.e., read a rec¬ 
ord, write a record, or update a record) to 
the server. 

One message queue acts as the client- 
request channel; the other is the server- 
response channel. When a client sends a 
request message, the program places its 
process ID in the message type field (de¬ 
scribed above), The process ID stays 
with the request, so the server’s respond¬ 
ing message also carries the process ID 
in the message type field. Consequently, 
even though several clients are reading 
from the same queue, each can extract 
the appropriate response. ■ 


Rick Grehan is the director of the BYTE 
Lab. He has a B. S. in physics and applied 
mathematics and an fcf.S. in computer 
science/mathematics from Memphis 
State University. He can be reached on 
BIX as “rick^g.** 

Your questions and comments are web 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane t Peterborough, NH 
03458, 
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Screen Manager Professional, the advanced interface 
design library for C programmers, gives your applications: 

V Windows iVj Keyboard Support 

^Menus 5D Context Sensitive Help 


3] Low RAM Overhead / High Speed 


To order SMP call:: Magee Enterprises, Inc. 1 -800-662-4330 

Demo Available: 404-446-0271 

BBS: 404-446-6650 

See us at ^COfflOCNTFcdi ‘90 November 12-16,1990 / Las Vegas, Nevada 


Avoid screen building 
headaches OIUID 

with.OlVIK 
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SYSTEM V RELEASE 4.0 


Other companies currently may be offering UNIX System V 
Release 4.0 to "qualified" software and hardware developers, 
nut ask them about a commercial release and it's quite a 
different story. "Around the end of the year/' they say. Or, 
naybe, "early next year," 

But right now, 

JHC UNIX System 
/ Release 4.0 is 
ivailable! To 
my body l And, 
vith complete 
printed docu- 
nentation, too, 

UHC UNIX 
System V Release 
L0 is a major new 
elease of the UNIX 
operating system 


for 386™/486 rM computers. If you're running XENIX® or BSD, 
Release 4.0 offers complete application compatibility. 

UHC UNIX System V is available as a complete package or 
in four modules, including an X Window System™ module that 
features both the OPEN LOOK™ and OSF/Motif™ graphical user 

interfaces. 

You don't have 
to wait to make the 
move up to the 
latest and greatest! 
Cali UHC today to 
order the only UNIX 
System V Release 
4.0 package now 
commercially 
available. 




FOUNDATION SET NOW $895 


<UHO 


3600 South Gessner 
Houston, Texas 77063 
(713) 782-2700 
FAX (713) 782-3377 


UHC and the UHC Imd are trademark? erf U-H, Corporation- UNIX a 4 TCflUtefed trademark of AT&T 386 and 486 are trademark* of [frtrl Corpuraiion. XENIX is i raevatmrd 
trademark Of Microsoft Corporation. X Window Syttem is a trademark <:& MTT OPEN LOOK Is a trademark cl AM OSF/Motif Is a trademark at the Open Software foundation. 
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Intelligent 
multiport, 
supports RS-422 


SmartLynx AT™ intelligent 
4-port serial adapter for PC-AT 
and compatibles supports 
RS-422 and most multi-user 
operating systems. On-board 
processor takes burden off CPU. 

For order info, call: 

1-800-553-1170 



662 Woll Ledges Parkway 
Akron. OH 44311 


PC-AT is a trademark of IBM Corporation. 
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Synchronous 
Communication 
Boards for AT 


Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS-232, RS-422, and RS-485 
communication. 

Call for our free 
PC Interface Handbook: 
1-800-553-1170 



662 Wolf I judges Parkway 
Akron. OH 443)1 

PC-AT and PC are registered 
trademarks of IBM Corp 


Circle 243 on Reader Service Card 


Joystick 
Adapter 
for PS/2 


GPA-1000 works with 
IBM Micro Channel for PS/2 
Models 50,60,70, and 80. Connect 
two joysticks or four paddles. Also 
compatible with IBM Game 
Control Adapter for PC-XT and AT. 

Call our toll free order line: 

1-800-553-1170 



662 Wolf Ledges Parkway 
Akron. OH 44311 


IBM. Micro Channel. PS/2. PC-XT. AT, 
and Game Control Adapter are trademarks 
or registered trademarks of IBM Corp. 
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Eight Serial 
Ports 

One Board 


Quatech’s ES-100 provides eight 
RS/232 serial ports in a single AT 
slot. RJ-11 modular connectors. 

16450 UARTS are standard. Optional 
buffered 16550 UARTS. PC-AT, ISA, 
or EISA compatible Priced below 
$500! Quantity Pricing Available! 
Call for our PC Interface Handbook: 

1-800-553-1170 



662 Wolf Ledges Parkway 
Akron. OH 44311 

PC-AT is a trademark or 
registered trademark of IBM Corp 
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Communications 

Data 

Acquisition 



"PC-AT (ISA) Interfaces" 



"PS/2 Micro Channel Interfaces" 


C? QUATECH 


Phone: (216) 434-3154 • FAX: (216) 434-1409 
TELEX: 510-101-2726 

PC-AT. PS/2 and Micro Channel are 
registered trademarks of IBM Corporation. 
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2 parallel, 

2 serial, 1 board 


Quatech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina¬ 
tion of RS-232, 422, and 485 
communication. DSDP-100, 
two parallel and two RS-232 
ports, available at lower cost. 

For order info, call: 

1-800-553-1170 



662 Woll Ledges Parkway 
Akron. OH 44311 
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RS-422/RS-485 
Boards for AT, 
Micro Channel 


RS-422/RS-485 asynchronous 
serial communication boards from 
Quatech! available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel. 

Call for our free 
PC Interface Handbook: 
1-800-553-1170 

ItM-IIIAJJJII 

662 Woll U’dges Parkway 
Akron. OH 44311 

PC-AT, Micro Channel, and PS/2 are trade¬ 
marks or registered trademarks of IBM Corp 
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Digital 
I/O Board 


Single-slot Quatech PXB-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook™ 

Call for our free 
PC Interface Handbook: 

1-800-553-1170 



662 Wolf Ledges Parkway 
Akron. OH 44311 


LabTech Notebook is a trademark of 
Laboratories Technologies Corp. 
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Wave Form 
20MHz-32K 
$1290 


The WSB-100 Wave Form Synthe¬ 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at $1290, it’s making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 

Call for our free 
PC Interface Handbook 

1-800-553-1170 



G62 Wolf Ledges Parkway 
Akron. OH 44311 
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Catalog Showcase 


Jameco Electronics 


Annabooks 



30-day Money-back Guarantee... 

Large Selection, Competitive Prices... 
High Quality Technical Assistance... 

Our staff of 30 technicians is on hand eight 
hours a day to answer your technical 
questions before and after your purchase. 

99.99% of all Products are in stock... 
Jameco stocks over 4,000 different prod¬ 
ucts. 99.99% of these products are avail¬ 
able for off-the-shelf shipment at any time. 
Fast Shipment... 

Most orders shipped within 24 hours. 
Guaranteed shipment within 48 hours for all 
in-stock items. 

1-415-592-8097 
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Send for Annabooks' free catalog of PC- 
compatible engineering products. 

The newest publication, "AT Bus 
Design," has the official timing information 
for the AT bus and the 8- and 16-bit parts of 
the EISA bus. Over 200 pages and 100 
diagrams. Author is member of IEEE P996. 
Available now for $69.95. VISA, M/C, 
Amex, COD, P.O.s OK. 

Annabooks, 12145 Alta Carmel Ct. 
#250, San Diego CA 92128 

1-800-462-1042 FAX 619-592-0061 

Readers Circle 382 on Reader Service Card 
Resellers Circle 383 on Reader Service Card 


Hello Direct 


4# Hello 

- &tuet - 

flfe fwtwide tin; canraurocaim took 
to do business no rrum 
whwr you at. . 



110* «• OHIO 


Lmm 


Business Telephone Accessories Catalog 

New 40-page catalog from Hello Direct 
features the latest products for today's 
business telephone user. Included are 
headsets for executives, managers, and 
telemarketers; fax machines and accessories; 
cellular phones, service and accessories. Also 
included are call amplifiers, cost control 
devices and home office products. Q1144 

Call for free subscription, toll-free: 

1-800-444-3556 
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Migraph 


ANNOUNCING 



Color & Monochrome Hand-held 
Scanners 

Now you can scan images quickly. 
Accurately. In exquisite detail—and 4096 
colors, grayscale, or B&W, with one of 
Migraph's cost-effective hand-held 
scanners. Our literature provides the 
details you need to make an informed 
choice. Available for the IBM PC, Amiga, 
and Atari ST. Dealer and OEM inquiries 
welcome. 


Call 9 AM-5 PM P.S.T. 

206-838-4677 1-800-223-3729 
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Programmers Connection 


EXIDE ELECTRONICS 



"An Indispensable reference H 
THE CONNECTION is your Ultimate Buyer's 
Guide to the highest quality software 
available for your IBM PC. You'll find its 
easy-to-use cross references will guide you 
to a description of EVERY product including 
its system requirements, cross product 
compatibility, version numbers and more. 
THE CONNECTION is the Only software 
reference guide you'll ever need. 

Call for your FREE copy! 

USA 800-336-1166 
CANADA 800-225-1166 
FAX 216-494-5260 
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The World 
Experts 
On Protecting 
Your Input 
Need A Little 
Input 
From You. 


Over half of all computer problems reported 
today are caused by power surges, sags or 
brownouts. These fluctuations in power can 
cost a business thousands or even millions of 
dollars in lost systems availability. 

Enter Exide Electronics. We're the world 
leader in the development and production of 
power protection products and services. 

Our Powerware® Systems continually 
filter and condition commercial power to 
keep your computer operating smoothly and 
without interruption. And in an emergency 
Powerware Systems allow a controlled 
shutdown. 

Call 1-800-554-3448 for a free brochure. 
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Virgin Mastertronic 


Boffin Limited 



Computer games publisher offers exciting 
new visions and bestselling classics. Play 
popular board games such as Monopoly, Risk, 
Deluxe Scrabble and Clue Master Detective 
on your home computer. Experience the most 
addictive strategy game since Tetris with 
SPOT The Computer Game. Play the 
incredible new windowed adventure 
Wonderland, hailed by the press as one of the 
most innovative games this Christmas! And 
live Spirit of Excalibur, the epic Arthurian FRP 
game. It's computer entertainment at its best. 
Just in time for Christmas! 

714-833-8710 
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THE LAPTOP SOURCE 

COMPETITIVE PRICING 
QUALITY SERVICE & SUPPORT 

• We Carry: Chaplet, Commax, Epson, 
Fora, Hyundai, Mitsubishi, NEC, 
Packard Bell, Panasonic, Samsung, 
Texas Instruments, Toshiba, Zenith 

• A complete line of Boffin Laptops also 
available 

• Authorized Service Center: Epson, 
Hyundai, Toshiba and Zenith 

For free product catalog, call or write 

Boffin Limited, Attn: Kari Wujek, 2500 W. 

County Road 42, #5, Burnsville MN 

55337. 

612-894-0595 
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Catalog Showcase 


Advertisers: For more information 
contact Ellen Perham at (603) 924-2598. 


Intel Development Tools 



Choosing (he right architecture and devel 
opment support are two of the most impor¬ 
tant decisions you face today, for success¬ 
ful microcomputer development, Intel offers 
you the total solution with the most up-to- 
date and powerful tools available. 

And we also offer you the easiest way to 
buy. Our Development Tools Catalog lists 
all our tools products in one guide. Call us at 
I -800*874-6035, or FAX us at 503-696-4633 
to get your free copy today. 

Intel Corporation, Development Tools 
Operation, 5200 NE Elam Young Parkway, 
IFM5, Hillsboro, OR 97124 

1-000-674-6835 FAX 503-696-4633 
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Lyben Computer Systems 

Computer Supplies and Accessories 
at Discount Prices 

Over 3500 I tems 

93% of Orders Shipped Same Day 
Many Hard-to-Find Hems 
30-Day Return Policy 

A unique catalog company with a 
personal touch. Circle reader service to 
receive a free 100-page Introductory 
Catalog with special offers, 

1-313-649-45GO FAX 313-649-2500 
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Businessland Direct 


Dispensamatic Label 



The most convenient, quick and inexpensive 
source for your complete business computer, 
supply and accessory needs. The Businessland 
Direct catalog features more than 1,000 
products from 750 top manufacturers, with 
factual and comparative product information 
organized to help you make educated buying 
decisions for your company, 

Call and ask for the free Businessland 
Direct catalog, and start getting computer 
product pricing and selections designed 
especially for business, 

1001 Ridder Park, San lose CA 95 T 31 

1-8(K>-551-2468 
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Affix All Types of Pressure Sensitive Labels 
Fast and Efficiently 

A complete selection of semi-automatic 
and manual dispensers offer reliable 
trouble-free affixing of all types of 
computer printout or printed roll labels 
without the need for technically trained 
mechanics or skilled operators. 

For full information; Dispensa-matk 
Label Dispensers, 725 North 23rd Street, 
St. Louis, MO 63103. 

1-BOO-325-7303 or FAX 314-621-1602 
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DATAWARE 









Maxi Marker® SuperLabeis™ are the world's 
first premium re-usable labels. Original and 
creative, SuperLabeis are unique because 
they are permanent, yet infinitely changeable. 

Information may be written on the 
durable laminated stock, but then it can be 
easily changed without affecting the 
appearance or surface of (he label. 

MaxiMarker SuperLabeis are available 
for all types of magnetic media for office 
and home. Send tor information on 
DATAWARES full line of products 

1 -800-426-4844 FAX 713-432-1385 
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CTCO manufactures the following 
digitizer lines: SketchMaster™, a high- 
resolution, low-cost digitizer available in 
both 12" x 12*| and 12" x 10” sizes; DICI- 
PAD® Super L SERIES™, lightweight, high- 
resolution digitizers ranging in size from 
1 7 H x 24 M iq 42" x 60"; and Mactntfzer 
ADB™, a 12” x 12” digitizer compatible 
with Macintosh SE and II computers, 

1-800-344-4723 


Circle 151 an Reader Service Card 


The Card Shop 

The Memory Board Experts at The Card Shop 
would like to introduce ourselves through 
some of our better-known associates,, for 
example; PARITY PLUS by MEMREL, INTEL, 
AST, DPI and the exciting new' offering 
everyone's talking about, WINDEX. 

We invite you to call and talk to our 
knowledgeable, courteous staff about any of 
your memory board needs. 

You'll also appreciate our Ten-Day, 
Money-Back Free Trial, Generous Warranties 
and Commitment to Excellence in all of Gie 
product lines that we carry, 

1 -808-346-0055 FAX 602-948-8458 




National Instruments 

Free 488-page lull-color catalog describing 
instrumentation hardware and software 
products for personal computers and 
workstations. Application software for data 
analysis and presentation and for 
collecting data using instruments and plug¬ 
in boards* Features GP3B interfaces, data 
acquisition and DSP boards, driver level 
software, signal conditioning and VXJ 
controllers. 


1-512-794-0108 
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-The Buyer’s Mart- 

A Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 

Effective January 1,1990. 

RATES: 1x^590 3x-455Q 6*-$525 12x-$475 24x-$450 
Prepayment must accompany each insertion. VISA MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can Include headline (23 characters maximum), 
descriptive text (250 characters is recommended, but up to 350 characters can 
be accommodated), plus company name, address and telephone number. Do 
not send togos or camera-ready artwork, 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex* 
ample: November issue closes on September 8. Send your copy and payment 
to THE BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, 
NH 0345a For more information call Brian Higgins at 603*924-3754. 


ACADEMIC COMPUTING 


ACCESSORIES 


ARTIFICIAL INTELLIGENCE 




166 MHz PC 

Proprietary lechnoJogles allow us to deliver our PC com* 
patible workstation years ahead ol Ihd industry. Take ad- 
vantage ol inexpensive PC software (vs. UNIX), and the 
performance our platform offers* (o execute applications 
previously run on minis and supers. Wa re offering the 
first 5000 of our I960 production units a! wholesale prie- 
ing. Educationaf and quantity discounts. 

Eclectech, Inc. 

Dapl, 4142, PO. Bew 12807, Research Triangle Park, NO 27709 


FOR 386, 286 & PC 

Modem Z4KHPF Ini. S 59 toiModem 4&USKIQ1N1 $t35TC59 

61QK PC Memory C*d f 25 2M AT Memory Card i 99 

MOP Graphic cftd+pfrtns *25 16 Sits SOOhSOD VGA Card S 77 

XT HDfDO FO Controller *32 HO/Hi Card MFMlflLl flame 

xr no (Rsinaq * 29 is i/d (£wg>, 15/25 um 

Kf-fttH W-12M/B oard ttSrtM aaOSX-iEW/Bosrtl m 

3BS-25MHz M/Baant 3BS-33 MK Cache Mfitoard ttH 

(Call mr CantpflM Prlct Until) 

KOPEC INTERNATIONAL CO. 

838 N. Glerwllle Df. r Rtehardson. TX 750B1 

Order 8QIF654 Bffl» Twto 214-H7-195B FU: 214 S0MS83 


The SoundBytes Toolkit® 

Add unlimited HU MIAN SPEECH to your PC pro¬ 
gram in QuickBasie, c or any language. Fun & 
exciting—'four program will talk thru standard PC 
Speaker! Includes 24 more sound goodies, with 
Source Code, and free 76-page Al Catalog. Specify 
disk alia preferred. $59.95 check or m.o. only. 
Overseas add $10 Postage, please. Guaranteed. 
Thinking Software, Inc* 

46-ie 65th Place, Woodeide, htew Tfork 11377 

Inquiry 701. 

Inquiry 706. 

Inquiry 711. 

ACCESSORIES 

1 

BAR CODE 




RADIOACTIVE? 

Pta< 1) on your PC with 71* RM-G0 RADIATION MONITOR 

Serial or punter port Drtecte: ALPHA « BETH « GAMMA • X-RAY. 
MicraR. 1000 limes she rcsokmon of standard Q&flsr counted!. 
Frcettcni tar Iracfcing RADON GAS. Find sources. 

Plot; ■ Background * Cosmic Rays ■ Ctorids * Foods 

Call/Write lor PC MAGAZINE review • 15R * GM Tube 

VISA/ MASTER. Phone orders. Not safetied? Full refund 

Tel: (302) 655-3800 

Aware Electronics Corp. 

PD. Box 4299, Wilmington, DE 79307 $149.50 


HEWLETT PACKARD 

Buy — Seit — 

Lhsbf Jet lli'MD Cuter Pro (7440) 

Oonuine HP 3 MegM ^7550* 

Desk Jet Droll Pro DKUEJfl. 

Rugged Wrilar DratlmajUar l/ll 

EJoeircaaiic Platers CteOQ (D SIhi/C iwi |E 6in| 

Bclsnca AscBBtoriaa Cnrpuraliun Sonic Dlglllznre 

3B M X 49" (2750) «T * 72" (3776) 

T. E. Dasher & Associates 

4117 Sewmd Aue. a, Birmingham. AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-7109 
(500) 638-4933 


LABELING SOFTWARE 

On EPSON, IBM, OKI del matrix or LaserJet. Flexible 
design on one easy semen. Any tormat/stee. Up to 120 
tieldsdabel. IB text sizes to 3" readable al TOO'. AIAG, 
MIL-STD, 2 of 5, 129, UPGfEAN, Code 39. File Input & 
Scanned! logosfeymbofs (PCX)—$279- Other programs 
from $49. 30-day $3 back, 

Worthington Data Solutions 

417A Ing site St r Santa Cruz, CA 95060 

(406) 458-9933 (600) 345-4220 

Inquiry 702. 

Inquiry 707. 


ARTIFICIAL INTELLIGENCE 




CUT RIBBON COSTS! 

Re-ink your printer ribbons quickly and easily, Do all 
cartridge ribbons with Just one Inker! For crisp, black 
professional print since 1962. Itou can choose from 3 
models: Manual E-Zee Inker — $39.50 

Electric E Z&s Inker - $94.50 

Ink Master (Electric) - $199.00 

1000s of satisfied users. Money-back guarantee. 

BORG INDUSTRIES 

625 MAIN ST, JANESVILLE, IA 50547 

1-800-553-2404 In FA 319-997-2973 


NeuralWorks Explorer 

Neural Works Explorer is a neural net Mortal 
that provides fhe novice user with e method ol 
learning neural net theory as well as an environ¬ 
ment In which to build practical real time applica¬ 
tions such as targeted marketing, slock prediction, 
process contra) and more, PC and MAC. Price $199. 
Visa/M C accepted 

NeuralWare, Inc. 

412-7B7-B222 


BAR CODE READERS 

For PC, XT, fir, & PSE, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data With steel wand— $399. Top rated 
in independent reviews Wbrks with DOS, Xenix, 
Novell, Alloy, ^ALL software. Lasers, magstripe, 8 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

417-A IngaUa St., Sams Cruz. CA 95060 

(408) 458-9938 (600) 345-4220 

Inquiry 7D3. 


Inquiry 708. 


COMPANION AND EXTENDER 

Place a keyboard and monitor up to 600 J from yogr CPU 
with EXTENDER and COMPANION products. Keep a 
second Ksyboard/Monitor at the CPU with COM¬ 
PANION. Supports MOW, CGA, EGA, VGA, PS2. Uses 
single cablei 

Prices Start et $149 OO fqr EXTENDER and $21900 tor 
COMPANION 25 H. unil complete. 

CYBEX CORPORATION 

28QQ-H Hob Wallace, Hunlsvilte, AL 35805 
295-534-0011 International Fax #2 05-534*0010 

Software Engineer 

Do Your Own Windows! 

Al last a LtSP programming erwlronmenl which takas advan¬ 
tage of a GUI ami proletled mode on the PC. Software 
Engineer* for Windows 1 ' 3.0 is s complete pncomminmg en¬ 
vironment. It includes a LfSP-aware text editor, alerting quick, 
easy and interactive Windows development. Software 
Engineer supports DDE, GDI, Ike clipboard, dialog boxes 
and menus. Software Engineer is priced al $249.95. 

Raindrop Software Corporation 

645 E- TVapaho, Suite 105 Richardson. Texas 75081; 

(214) 234-2611 Fax (214) 234-2674 

See ouf aef on pago 222 


PORTABLE READER 

Battery-operated, handheld reader with S4K static RAM, 
2x1fi LCD display. 32-key keyboard, FtealTlme-Clock. 
Wand or laser scanner Program prompts and date 
checking through its own keyboard, Easy data iransfer 
by RS-232 pod or PC, PS/2 keyboard. Doubles as On- 
Line Readar 30-day $$ back. 

Worthington Data Solutions 

417-A tngafts St, Santa Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 

Inquiry 704. 


Inquiry 709. 


FREE CATALOG 

A complete source tor alt your computer supplies — media, 
paper, cables, furniture, software, nbuons, laser, 
cleaning, FAX supplies, accessories A morell 

Order Odk Disks. 790% Warranty. 25 Minimum 

5,25" QSIDQ 25* 3.5" DSfDD 45' 
5,25" DS/HD 45 c 3.5" DS/HD 99* 

GAAN COMPUTER SUPPLIES 

180 8 East Sunrtyoaks Are., Campbell, CA 95008 

Coll (600) 523-1236 

8AM - 5PM. Mon-Frl, California time 


mu LISP® 87 for MS-DOS 

Fasl, compact, efficient LISP programming environ¬ 
ment. muHSP programs run 2 to 3 times faster & 
lake 16 to V* the space o! other USPs. 450 Com¬ 
mon LISP functions, mutti-windewr editing & debug¬ 
ging, flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual 

Soft Warehouse, Inc. 

3675 Harding Aft.. Suite 505, Honolulu, Hi 96B1S 

(806) 734-5861 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar cedes and big graphics characters to ypur pro¬ 
gram. Print from ANV MS-DOS language. Bar codesi 
UPC, EAN, 2 Of 5, MSI, Code 39. Epson. Oki, IBM dol 
matrix teKi up to Vt*. LaserJet up to 2". Fenl cartridges 
not required;. $179-3239. 30-day $$ back. 

Worthington Data Solutions 

417A Innate St. Santa Cruz, CA 95060 

(408) 456-9936 (600) 345-4220 

Inquiry 705, Inquiry 710. 
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BAR CODE 


BAR CODE READERS 

Keyboard emuFation for PC/XT/AT & PS/2's, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands, Lasers, Slot & Magstripe Readers. Same 
day shipping, 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway. Eubefis, TX 75040 

(800) 848-4452 (&1TJ 571-9015 FAX (017) 585-6252 


BAR CODE PRINTING SOFTWARE 

* MS/PC DOS SYSTEMS 

* 9 8 24 PIN DOT MATRIX 

- H-P LASER JET/PLUS/SERIES II 

- MENU-DRIVEN or MEMORY RESIDENT 

* CODE 3£ I 8/5, UPC A/E, EAN 8/13 

* BIG TEXT 8 BAR CODE SOFTFQNTS 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway. Eubesa, TX 75040 
(8&D) 6484452 (BIT) 571-9915 FAX (317) $85-6232 


BAR CODE PRINTING 

Prim bar codas (ram you* custom program. ANSI C routines 
goneralo and print CoctoSS, 125, Codabar, UPC A/E EAN ana 
and supplements. Supports. LaserJet, QKE, end EPSON and 
custom printers. Works with UNIX/XENIX. MSDOS and 
Share. AH SOURCE CODE included, No royalties Single pat¬ 
tern $85. Alt patterns $250 

Infinity Computer Services, Inc. 

RQ. Bent 269, Coopers-burg, PA 10036 

Voice: 215-965-7699 BBS: 215-965-8028 


Inquiry 712. 


PC-Vfond Bar Coda Solutions 

Bar codes are easy with, a FULL Line of readers 8 
printers. They plug & play wild your existing systems, 
most all makes erf CPU/prinrtBrrterminaJfeoUwara in your 
office, slore, iruck. faclory or warehouse, Our bar code 
DOS programs print on matrix or laser printers. 30 day 
refend. 1 year warnanly 

International Technologies & Systems Corp. 

655-K North Berry St., Brea, CA 92621 

lit: (714) 990-TBB0 FAX: (714) 999-2503 

Inquiry 713, 


Introducing ASP BAR CODE READERS 

* k^traarcl and RS232 readan dislinguisteil by superior «and -$395 
» Finable reader dou&ies as toed reader — S799 

* Wire, bar code printing utfity. cafcto and mnd heftier included in 

price 

* Fiends ah map bar cedes 

* Worta wifci IBM rampatale aid nen sancai-3 PCs. terminals. 

* 5 yearn scperience w4h Par code Mliilians 
Dealer mquir,&s welcome 

PACIFIC MICROSYSTEMS 

2560 9th SItevq E, Sul to 214M, Berkeley, CA 94710 

(800) 242-5271 _ (415) 849-4147 

Inquiry 714. 


5-YR* WARRANTY AT PERCON 

PERCON decoders are now covered by a five- 
year limited warranty ,; That means you wont 
spend one cent replacing your PERCON bar 
code decoder lor five full years. That's reliability 
you can count on! 

PERCON 

2190 W. 11th Ava. Eugene, OR 97402 

Phone: (800) 873-7268 FAX: (S03) 344-1399 

See out ad On page 433. 


BAR CODE 


E N V 

Prints bar coded envelopes for last delivery 
E raw to U5£ H . .nationally .-sad D> bSPS, V. p-jiul- paeftesd 
ENY t:: reded EmEl&pes are quickly sort k 1 and delivered by Ine |JS Ada 
Glfi'jc. Puslsyc JierdL mil when ever 200 her cor'd pusees * Use with any 
Wcrd Processor oi Mall Mcgu package - ENV Batch. Papip and Mail Merge 
nerecre on disk ■ Prim return additss, sowial messaim and logcks ■ fur 
HP LaserJets and EPSON L £l senes pnmer; tip new ecmipneil requited. Gnai 
program for #rry type anti Size tusunssj. church . dutl or sssoCMllon tlrdDf 
to MSDOS camptiters WW 

Pike Creek Computer Company 

2 Galaxy Dr, Newark DE 197U-2S20 
To Order (302) 239-5113 Dealsrs call (BOO) SELL LOW 


Inquiry 716. 


PC BAR CODE SPECIALISTS 

Bar code readers deslgrn*d for fast, reliable, cost- 
effective data entry. They emulate your keyboard, 
so scanned dale looks just like It was typed In! 
Choose from stainless steel wand, laser gun. card 
slot reader, and magnetic stripe scanner Also, 
powerful Bar Code and Text priming software. Great 
warranty. Generous dealer discounts. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333, Redmond, WA 98052 

206-451-8966 


BAR CODE READERS 

Among me best and most widely used bar code 
decoders. Reads all major codes (39, I 2/5, £ 2/5, 
UPC/E AN/JAN. CODABAR, MSI) Connects between 
keyboard and system. IBM, PS/2, MAC, DEC-VT com¬ 
patible. OS 8 software Independent. Same day ship, 
2 Year Warranty (pen inefd). 

Large Reseller Discounts 

Solutions Engineering 

4705 Lsngdnjrn Lana, Beltiesda, MD £0315 

(800) 635-6533 (301) 552-2738 


Inquiry 717. 


DATA INPUT DEVICES 

Bar Code, Magnetic Strips Readers a Smart Card Encoder/ 
Reeder for mforocompuler^ 8 terminal including IBM PS/2 
& others. DEC, Macintosh, AT&T, CT, Wyss, Vltang. All reactors 
connsct on ihe keyboard cable 8 are transparent to all soft¬ 
ware UPC & 39 print programs, magneton encoders, & per- 
table readers era also avatafite. 

TPS Electronics 

4047 Transport, Fab Alto, CA 94303 

415-856-6833 Telex 371-9097 IPS PLA 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 718. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WANtWLASER/MAGNETIC CARO CONNECTIVITY 

* Keyboard wedges (toter nal/Bdsrnaf) I w IBM PC/XT,'AT, PS/2 
and portable*. 

* RS232 wedges for WYSE, Link, Kimtrun terminate 

* Bar coda and label printing software 

* Full iwo-year warranty 

* 30-Day Money-Back Guarantee 

■ Extensive VAR/Dealor Discounts 

3140 De La Cm* 8Fvd . Suhe flftSanb Clam, CA £054/(400} 380-1 BSD 

BOO-666-4 BAR _ FAX: (415) 623-1372 

Inquiry 719. 


BASIC CLIP MUSIC 


300 Songs & Sounds + 180 Pg. Book 

Besides being a ton jukeftem, The EtoraH-ls/nar loaches nos, 
basic. BAT file display tridg. Many etching musical projects 1 it's 
geared for beginners, ye? teaches prag how to fuit music behind 
OB or C epps- Source code, no royalties. Money-beck guarantee 
35' oriwq 525- tfste Needs BaSjCSU or leter $29.95-5350 s8h. 
(Europe. Canada £ Mexico 3/h»I7. othera^fll, 1st class bm) For 
lesl VJ 5 A/MC nrden; - call : 

(800) 727-4140 Price soon going up to 545! 

PDF Musk; Software. 1511 4Bth St. BouWer. CQ 8030G 003)440414) 


Inquiry 720. 


CABLE CONVERTERS 


Cable TV Converters 

Attention Cable Viewers 

Jerroltf, Zenith, Oak, Hamlin, 
Scientific Atlantic, Tocom, 
and many others, 

BEST PRICES!! • 1-800-826-7623 

Visa. American Express, MasterCard 
B&S INC., 4030 Betm-D-Rue Dr., Eagan, MN 55122 

Inquiry 721. 


CAD 


EJectro-CAD $99 

Designed specifically for schematics- and double-sideb board 
layouts, EtetfrceCAD produces high quality board images an 
standard dot-matrix printers op to 11 by 15 inches. Virtually 
insfanianc-eus screen replete, rubber-bandings, user tfeflna&te 
Images, and many other features make Electro-CAD the best 
tool for trie job or your ironey back. 

Call lie for more information and fog* delivery. 

AEROUX Engineering 

33 West Anapamu Suite 226, Sania Barbara, CA 93101 

_ (B05) 9E2-S6&5 _ 

Inquiry 722. 


CAD-DRAWING VIEWSTATION 

AJfows non-CAD users To view drawings on PCs, print, plot, 
attach personal notes, and hypof-lmk between files. Change 
views and layers. Accurate entity representation. Easy to use. 
• Sirffn VIEW/OWG for AutoCAD DWG files: *295 
- Si Min VIEW/PLUS for DWG. DXf HPGL and riBaaa: £395 
Developers: ask about linkable Sirtin VIEW/UB. Dealers 
wefoomo. 

Sirlln Computer Corporation 

225 Lows 11 Road, Hudson, NH 03051 

(603) 595-0420 

Inquiry 723. 


CAD/CAM 


CAD/CAM Developer's Kit 

Save months writing AutoCAD ADS or 
standalone CAD/CAM applications! 

(617) 628-5217 
Building Block Software 

FO Box 1373 Somerville, MA 02144 


Inquiry 724. 


CD-ROM 


CD ROM PLAYERS 
FOR AS LOW AS $499.00 

AFde offers Chi non player, cable, card, 
and DOS extensions bundled with a disc at 
lowest prices. Aide carries a complete line of 
CDROWI Iitles. Write, call or fax for complete 
product Information. 

ALDE PUBLISHING INC. 

Box TI90, Gton Utoe, UN 55345 
809/727-9724 (Voc) 012/934-2824 (Fax) 

Inquiry 725, 


Largest Selection and Beef Price 

Microsoft Programmers Library & Drive S949, 
Computer Library 8695 * Public Domain S/W $49, 
NEC PC or Mac Drive Kit «749 * Booksh(#B#St Price! 

Drives from S49SL Hundreds erf lilies from $29. 

MC/V ISA/AM EX/COD, Money-back Guarantee. 
Catl or write for free 120-page catalog. 

Bureau of Electronic Publishing 

141 New Road, Pargippany, NJ 07054 
800-528-476* 

THE SOURCE FOR CD-ROM 

Inquiry 726- 

NOVEMBER 1990 * BYTE 423 


Inquiry 715. 
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CD-ROM 

1 

CROSS ASSEMBLERS 


DATA CONVERSION 





CD ROM, Inc. 

CD-ROM, WORM, MAGNETO-OPTICAL DRIVES. CD-ROM DISCS 

TOR IBM ANO MAC, OPTICAL CONSULTING SERVICES 
•PUBLISHING ’DISTRIBUTION ‘NETWORKING 

QUALITY PROOUCTS AND SERVICES AT COMPETITIVE PRICES 
FREE CATALOG 

TEL. 303-231-9373 

1667 COLE BLVO., SUITE 400. GOLDEN. CO 80401 

FAX: 303-231-9581, CIS: 72007344 

VISA/MC/AMEX/GOV'T POs 


CROSS ASSEMBLERS/SIMULATORS 

New unique full-function simulators tor the 8096 and 
80C196 controllers, featuring ALL MODES of interrupts, 
plus the HSI, HSO, and A/D functions. 

We also support the 8048*49,8080/85.8051/52, and Z80 
controllers with excellent, reasonably priced Cross 
Assemblers and Simulators. 

Lear Com Company 

2440 Kipling St.. Ste 206. Lakewood. CO 80215 

(303) 232-2226 FAX: (303) 232-8721 


MEDIA CONVERSION/DATA TRANSLATION 

More than just a straight dump or ASCII transfer! 

Word Processing, DBMS, and Spreadsheet data on Disks 
or Tapes transferred directly into applications running on 
Mainframes, Minis, Micros, Dedicated Wbrd Processors, 
Typesetters, and Electronic Publishing systems. 

IBM PS/2 & Macintosh supported 

41 in the translation industry! 

CompuData Translators, Inc. 

3345 Wilshire Blvd., Suite 407, Los Angeles, CA 90010 

(213) 387-4477 1-800-825-8251 

COMMUNICATIONS 

Inquiry 733. 

Inquiry 739. 

AEG MICTRON RS-232/RS-422 Adapter 

• Extends serial communications to 4000 ft. 

• Bi-directional-full duplex operation 

• Selectable DCE or DTE operation 

• 3 LED communication activity indicators 

• Tn-state of RS-422 Output controlled by RS-232C 
RTS or DTR signal 

• Optical Isolation Available Soon 

Call 1-800-MICTRON Ext. 5587 


CROSS ASSEMBLERS 

5SST* GUARANTEED, 

PC Compatible SUPPORTED 

D€BUG SIMULATORS • DISASSEMBLERS 

EPROM PROGRAMMERS 

MICRO COMPUTER TOOLS CO. 

Phone Toll Free (800) 443-0779 

In CA (415) 825-4200 

912 Hastings Dr., Concord. CA 94518 


DBMS/COPY 

CONVERTS YOUR DATA INTO INFORMATION 

Now your favorite stal package can access any database 
DBMS/COPY can directly convert any database or spreadsheet file 
(ORACLE. PARADOX. dBASE, LOTUS etc) inlo any stal package 
tile (SAS. SPSS. SYSTAT. etc) and wee versa The PLUS version 
allows sorts, selections, and recalculations. $195. 30-day guarantee 
VlSA/MCfAMEX/PO/COO Call for free limited version 

CONCEPTUAL SOFTWARE INC. 

PO Box 56627, Houston, TX 77256 

(71 3) 667-4222 FAX: (713) 667-3FAX 

1-800-STATWOW 

Inquiry 728. 


Inquiry 734. 

Inquiry 740. 

PC SDLC SUPPORT 

Use Sangoma hardware and software to provide 
a cost effective, robust and easy to use SOLC link 
from MS-DOS, XENIX, AIX, PICK, PC-MOS. etc. 

All real time communication functions performed 
by intelligent co-processor card. 

X.25 support also available. 

Sangoma Technologies Inc. 

(416) 474-1990 

7170 Warden Avenue 12, Markham Ontario. Canada L3R 8B2 


Cross-Assemblers 

Simulators 

Disassemblers 

PseudoCorp 

See our ad on page 451. 


WE’LL DO IT BETTER. . . 
FOR LESS! 

Conversion, Duplication, Any Format 
FREE TEST • SATISFACTION GUARANTEED 

Plus, the Personal Touch Ask Questions and 
well explain it to you in simple English!!' 

DATACOPY SERVICE 

PO Box 020214, Dallas. TX 75382 

1-800-969-DATA 214-272-7751 

Inquiry 729. 

Inquiry 735. 

Inquiry 741. 

COMPUTER INSURANCE 

1 

CROSS COMPILERS 





INSURES YOUR COMPUTER 

SAFEWARE provides full replacement of hardware, 
media and purchased software. As little as $49 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does it all. Call 8 am-10 pm ET. (Sat. 9 to 5) 

TOLL FREE 1-800-848-3469 

(Local 614-262-0559) 

SAFEWARE, The Insurance Agency Inc. 


Focus on Performance 

Fast, 6.000 lines per minute. C6805 Code Development 
System, first C compiler targeted to 6805 family. Built-In macro 
cross assembler, optimizing C compMat; integrated editor and 
development shed MS-DOS with Si or HEX output 

Free next business day shipping In N. America. 

Call nowl (519) 888-6911 

Byte Craft Limited 

421 King St. N .. Waterloo. Ontario N2J 4E4 CAN 


America's Leaders In Data Conversion ☆ 

DISK m DISK • TAPE m DISK 

OPTICAL SCANNING 

WE CONVERT MORE FORMATS THAN ANYONE ELSE!!! 

IBM, DEC WX/VMS. APPLE. MNG, XEROX. NBI. LANIER. 
CPT, UNIX. WordPerfect 

QUICK-RELIABLE-HIGHEST QUALITY 

NATIONAL DATA CONVERSION INSTITUTE 

5 East 16th Sir. NY, NY 10003 (212) 463-7511 

Inquiry 730. 

Inquiry 736. 

Inquiry 742. 

COMPUTER UPGRADE 

1 

CROSS DISASSEMBLERS 


DATA RECOVERY 





THE COMPLETE XT UPGRADE 

The K-311 Upgrade Kit converts your XT to full 32-bit, 20MHz 
80386 CPU and high speed disk performance. The K-311 Kit 
includes 20MHz 80386 w/IMb RAM. 16-bit Adaptec 1:1 con¬ 
troller. 63Mb 28Ms Mitsubishi disk drive, choice oM.2 or 
14Mb diskette drive. Key Tronic 101 Plus keyboard, 200 W 
PS, new drive cables Matches or exceeds the performance 
of a new system but at far less cost. Top quality, easy installa¬ 
tion, 1 year warranty $1,795 

5G Corporation 

4131 Sploewood Springs Road A-4, Austin TX 78759 

800-333-4131 512-345-9843 Fax 512-345-9575 

PROFESSIONAL PC SOFTWARE 

• CROSS-DISASSEMBLERS 

Analytic, Automatic Labe* Generation 

• CROSS-ASSEMBLERS 

Relocatable. Macro. Universal Linker + Librarian 

• C CROSS COMPILERS 

• SOURCE TRANSLATION UTILITIES 

Support for Intel. Motorola, Zilog, Tl. RCA 

Order Today: (408) 773-8465 

1 ri/'IOACT PO Box 61929, Sunnyvale. CA 94006 

LUuloUr 1 FAX (406| 773-0466 


CRASHED? 

Your valuable data can be recovered! 

• 95% success rate • Fast turnaround 
• Servicing Novell, DOS. Macintosh. Unix, Xenix. 

OS/2. Bernoulli and more! 

ONTRACK DATA RECOVERY, INC. 

Keeping you In business is our business 

1-800-872-2599 

Inquiry 731. 

Inquiry 737. 

Inquiry 743. 

CROSS ASSEMBLERS 

DATA CONVERSION 


DATA/DISK CONVERSION 





CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 36 Microprocessors 

Hosts: PC/MS-DOS, micro VAX, VAX 8000 

ENERTEC, INC. 

BOX 1312, 811 W. Fifth St. 

Lansdale, PA 19446 

Tel: 215-362-0966 Fax: 215-362-2404 


CONVERTING YOUR DISKETTES? 
ENTRUST THEM TO US! 

2500 Word Processor 8 Computer formats, 3W" 514". 8" 

Disks. Mag Tapes. Mag Cards, Cartridges & Cassettes. Custom 
Conversion*. Programming & Applications Development 

DISK DUPLICATION 

OCR SCANNING SERVICES 

HIGH VOLUME LASER PRINTING 

Call us for Quality, Best Prices and Quickest turnaround Tima. 

COMPANY COMPENDIA, INC., 55 E. Washington St. 

#237, Chicago. IL 60602 TEL - 312-419-8771 FAX: 312-419-1390 


DISK CONVERSIONS 

Media transfer to or from: IBM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, Exxon. WRDPLEX 
also WP. WS, MS/WRD, DW4, MM, Samna. DEC 
DX, MAS 11. Xerox-Writer, ASCII. 

FREE TEST CONVERSION 

CONVERSION SPECIALISTS 

531 Main St., Ste. 835, El Segundo, CA 90245 

(213) 545-6551 (213) 322-6319 

Inquiry 732. 


Inquiry 738. 

Inquiry 744. 
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DATA/DISK CONVERSION 


THE #1 CHOICE 

In disk & taps conversion 

for many leading corporations, government agencies, 
law firms, and companies in every industry—world-wide. 
Free lest * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North, Minneapolis, MM 55411 

(612) 583-7571 or (612) 520-2345 
_ FAX; (612) 568-8 7B3 _ 

Inquiry 745. 


QUALITY CONVERSIONS 

to or I'rnm virtually 

ANY TAPE OR DISK FORMAT! 

Horan Data Services converts over 2C-D0 formats Ind. 
S-track tape, 3430 Cartridge end B v . 5V*” ot 3Vi F disk¬ 
ettes. All densities & most operating systems supported 
Formats include EBCDIC, ASCII, databases, spread¬ 
sheets, and dedicated or PC word processors. 

Call 1-80O-G7T-8S85 

Hours 8:00 AM to 5:30 PM Eastern Time 
817 Main Street, Third Floor, Cincinnati OH 45202 

Inquiry 746. 


IBM PC 4«TO^ HP FILE COPY 

FASTER EASIER TO USE 

Update version uses windows: Call lor free demc! IBM 
PC <to> HP File Copy allows IBM PCs, PS/2, 
compatibles la interchange files with Hewlett- 
Packard Series 70, BO, 200, 300, 1000, 9000s. 

Oswego Software 

Box 310 708/554-3567 

Oswego, IL 60543 FAX 708/554-3573 

Inquiry 747 


CONVERSION SERVICES 

Convert any 9-track magnetic tape 10 or from over 
2000 formats including 3W* 51A* 8" disk formats & 
word processors. Disk-todisk conversions also 
available. Cali tor more info. Introducing OCR Scan¬ 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington hgts. Rd , Dept #B 
Buffalo Grove, IL 60089 (flOO) Convert 



Inquiry 748, 


DATABASE MGMT SYSTEMS 


DBASE COMPATIBLE HYPERMEDIA 

CdNET: AN INDUSTRIAL STRENGTH HYPERMEDIA 

SYSTEM. Provides database raco-rds. queries. hypertext 
editor graphics procedures—-each object with bu lions and 
labelled links to any pbject of any type. IQQJQQQ obie-cte + 
2 million links per Knowledge base in a a BASE compatible 
database—an open system. Usable interactively or praqram- 
mnoie for applications. $350. 

CoNET Systems 

5833 Bumblebee Road, Columbia, Maryland. 21045 
_ (301) 997-4330 _ 


DATABASE MGMT SYSTEMS 



SAVE TIME & MONEY! 

OCELOT2— THE SOU Is a stand-alone database 
engine with a complete DB2 compatible SQL interface 
tor developers who use BASIC. C, PASCAL, or COBOL 

* packs the toll power ol SQL into a &*0KB PC: 

- requires only 320KB RAM tor program djevolopmont; 

* outperforms the resfl 

For IBM and clones: $195 & bp. Free into. 

OCELOT COMPUTER SERVICES INC. 

*1502,, 10025 ■ 106 Street. Edmonton, AB, Canada, T5J 1G7 

(403) 421-41 §7 

inquiry 750. 

dBASE file access from C 

Code Base 4 is a library of C routines which 
gives complete dBASE or Clipper func¬ 
tionality and file compatibility. Use DOS, 
Unix, OS (2 or MS Windows, 

$295 with Source! FREE DEMO 
Seqniter Software Inc, 

Call (403) 448-0313 Fax (403) 448-0315 

See our ed on page 244. 

Inquiry 751. 

DISASSEMBLERS 


80X86 .EXE/.COM to .ASM 

* Accurately reconstruct, study 1 modify [64K+] progranra. with 
a mmmum of Input or adding of output. 

- Assembly language output is to ASM Sx-Dompflibk. 

* Exhaustive flotf-Srace distinguishes code iron data 

* Bad formats for each. Commented BIDS caill'uOS func¬ 
tions, SEGMEMT7PflOCfether vital pseudo-ops. 

PC-DISnDATa (5V4 W disk & manual) $165 

PRO/AM SOFTWARE 

£20 Cardigan Road, Centerville, OH 45459 
{513} 435-4490 (9 A M -5 PM EST M-F) 

Inquiry 752. 

NO Source? ... NO Problem 
for DfSIDOC PROFESSIONAL 

Automatically Disassembles EXE, COM, BIN, SYS, PGM Ties 
end ROM or RAM memory with interactive abilily lo change 
code, dsa or comments online, Disassembles 0036 io 80433 
with nq file s«e re strict fen 5 . Built in Utility program EXE Un- 
packer. tor unpacking packed files and B lO's Admission lor 
disassembling BIOS's are included. 

To order cat] (BOO) 336-1961 or i rtto {203) 953-3236 

orwdte: RJSWANTEK INC. 

178 Brookside Rd., Newington, CT Mill 
* Only £249.95 MOVlSA accepted 

Inquiry 753. 

DISK DRIVES 


B EST BUY!!! 

KD Kits for AT! Drive, Controller, Rails A Cables 

40MB - MFM - s 339 

35M0 - RLL - 459 

30MB - MFM - see 

150MB - ESDI - 1099 

NEW, ONE YEAR WARRANTY 

jb TECHNOLOGIES, INC. 

5105 Maureen Lane, Moorpark, CA 93021 

(805) 529-0908 Fax (S05> 529-7712 

Inquiry 754, 

PS/2 DRIVES FOR PCs ATs 

GompatiKit/PC., S273 

CompatiKit/AF .... ... $213 

Built-in floppy controllers—no problem. 
Supports multiple drives and formats. Lets your 
computer use IBM PS/2 1,4M diskettes ptusmore! 
Call for further information or to place an order. 
VtSA/MC/COD/CHECK. 

Micro Solutions Computer Products 

132 W Lincoln Hwy. PeKgtti H. 601 tS 816/766-3411 

See our ad on page 316- 


DOCUMENT CONVERSIONS 


Doc-to-Doc 

Quickly and cleanly convert your documents to and from 
WordPerfect, MICROSOFT WORD, WordStar, 
Multi Male, ASCII, Tandy, DeskMate Text, Lotus 1-2-3, 
Enable, Wang and DteplayWrlte. Retain special at¬ 
tributes and formatting. DocHfo-Doc gives you profes¬ 
sional quality conversions at a consumer price—$99, 

The MCS Group 

2485 W. Chicago St., Rapid City, SD 57702 

_ (605) 341-2186 _ 

inquiry 756. 


DOS SHELL 


Multitasking for DOS 

Multi Dos Plus—the fastest multitasking DOS shell. 

* Fully DOS compatible 

* Tailored for real-time operation 

* 4 years of proven reliability with thousands 
Installed 

* 30-day money back guarantee ($15 restocking fee) 

Call our BBS for free demo (508) 650-9552 
Complete software package only $99 + $2 SSB 

Nanosoft Inc, 

13 Vtestlield Road, Natick, MA 01760 
{800) 678-2141 (50$) 651-0091 RAX; (508)655-8860 

Inquiry 757 



Inquiry 758. 


ENTERTAINMENT 


WHERE ADULTS COME TO PLAY! 

ACCESS LAI BBS 

* Designed tor Adult modem users * Low cost local access 
number^ covering B50 caties! • Live dnlane ehal with other 
users! * Large software file library! * * 'Bulletin board" -style 
Forums!" inleracuve online games! * Matchmaker dating 
database! * And much, much more. 24 hours a dayf 
We also can provide your company with national BBS ser¬ 
vices, Call (016) 353-3936 tor details! 

Inlarmatrian and Signup Gy Modem 
(818) 358-6968 3/12/24 Baud, BW1, Must be ever IS] 
Vtiice Information (B18) 357-9570 

Inquiry 759, 


.3 8 6 S P Y S 

.386 SPYS, the energy, excitemBni and superior graphics 
you've been looking for tn an animated arcade game. Writ¬ 
ten specifically for PC's with a 386/3B65X processor, Hi Res 
EGA graphics, l meg of memory and a hard disk. You will 
iind incredible detail and action throughout Try a demo disk 
new for $6.95 or The full game lor $49.95. Include $3 SSH. 

GENKI SOFTWARE CORPORATION 

"Imagination powered by the .336" 

(600) 673-9036 Mastercard or Visa (301) 997-6333 
PD. Bax 2563. Columbia, MD 21645 


Inquiry 760. 


NEMESIS 1 ' Go Master* 

Co. a game of strategic elegance, has been a way of Hie In 
the Orient lor (war fear thousand years. Many consider Do 
to do Ihe secret of Ihe Japanese businessman's success. 
‘ WMe chess is a game at wer, Go is a gatm of martet shars" 
{President of Nikko Hotels], 

Chaos Manor 1990 User's Choice Award 

BYTE 490, p.62 

Toyogo, Inc* The Leader tn Computer Go. 
PQ Box F, Dopl. Y. Kaneohe. HI 96744 

(608) 254-1166 or 1-6QQ-70YQGO-9 


Inquiry 749, 


inquiry 755. 


Inquiry 761, 
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HARDWARE/COPROCESSOR 


DIGITAL SIGNAL PROCESSOR 

DSP products for the IBM PC/KTOT. Our TMS33GC25 
based Model 250, wtih extensive software, features 250 
Khz multi-channel A/D and D/A, up to 192 Kwords RAM, 
very high ihiuughpul to PC RAM and disk, and Is priced 
competitively with traditional Analog JO boards, 

Call us about your applications. 

DALANCO SPRY 

89 Westland Ave., Rochester, NY 14618 

_ f716> 473-3610 _ 

Inquiry 780. 


DSP32C PC/AT COPROCESSOR BOARD 

25 MFLOP 32 bit Floating polnl DSP: 

• High speed NUMERICS and GRAPHICS 

• 64GK DUAL PORTED on board memory 

• 32 bit parallel and serial IO headers 

• 15 ms 1024 point FFT from high level C 

• Assembler, monitor,, and math libraries 

Base board and ALL software $950, 640K $300 

SYMMETRIC RESEARCH 

15 Ontrhl Way #9, Kirkland, Wa ga033 

_ (206) 62B 6560 _ 

Inquiry 781. 


INVENTORY MANAGEMENT 


STOCK-MASTER AM 

Commercial grade Inventory management 

software at micro prices. 

* Supports ail 12 - Stock Status Repotting 

Iran section types * Activity History Analysis 

■ Trend Analysis * Rill of Materials 

+ Quality Control • Purchase Order Writing 

■ Multiple Local ions * Order Entry 

■ Purchase Order Tracking - Material Requirement 

* Open Order Reporting * On Line Inquiry 

* Serial/Ut # Tracking 

Applied Micro Business Systems, Inc. 

17T-F firugralfle fee . Mg»pot1 Beech, CA 22663 Jn.TgfrqSM 


Inquiry 782. 


dFELLER Inventory 

Business Inventory programs written in modifiable dBASE 
source code 

dFELLER Inventory $150.00 
Requires dBASE If or III. PC DQS/CPM 
dFELLER Plus $200,00 
wilti History and Purchase Orders 
Requires dBASE III or dBASE III Plus (For Stockrooms) 

Feller Associates 

55D Cfi PPA, Route 3, Ishpaming, Ml 49849 

(906) 486-6024 


Inquiry 783. 


LANS 


The $25 Network 

Thy the 1st truly low-cosi LAN 

* Connect 2 or 3 PCs, XTa, ATs 

* Uses eerie! porta end 5-wina cable 

* Hung si 115K baud 

* Runs In background, totally transparent 

* Share any device, eny file, any time 

* Nearis only 14K of RAM 

Skeptical? We make believers? 

Information Modes 

RO, Drawer F, Denton, TX 76202 

617 367-3339 _ Orders 600-629-7592 

Inquiry 7B4. 


LAPTOP COMPUTERS 


Laptop Savings 

Laptops: Toshiba * Zenith * NEC * Sharp 
* Epson ■ Mitsubishi * Compaq 
Also Laptop Accessories: Modems, Fax Modems, 
External Drives, Portable Printers, Memory, Key 
Pads, Hard Drives, Batteries, and Auto Adapters. 

Computer Options Unlimited 

12 Maiden Lane, Bound Brook, NJ 06805 
Phone: 201-469-7678 (Fax: 201-469-7544) 
Hours: 9am/1Gpm 7 days Worldwide sales 

Inquiry 785. 


LAPTOP COMPUTERS 


New Laptop Products for: 

Palmtops: Atari Portfolio, Pbqvel 
Notebooks: Compaq HE. NEC UL, Tandy 100/102, 
Tandy iiOQ, TI-M12, Toshiba SE/XE, Zenlth-MS 
PC-Laptops: All major brands and models 

Accessories: Auto Adapters, Batteries, Carry Casas, Keypads 
Peripherals: Ftoriable Pnntans, Hard Disks. 3B08 <j 1 1.2>M Drives, 
Keyboard Covers, Modems, Barcode Worlds. Laptop Software^ etc. 

Far a free newsletter A catalogue, please call or wrlle: 

ULTRASOFT INNOVATIONS PNC. 

1 Transfrorder Drlva, PO Box 247, Champlain, NY 12919 
Tel; (514) 437-9293 Fax; (514) 4379295 9*9 EST 

Canadian Orders $ Dealer Inquiries are Welcome 

Inquiry 786. 


LAPTOP PERIPHERALS 


LAPTOP BACKLIGHTS 

Factory Installed - 90-Day Warranty 

Toshiba, Amstrad, Sanyo, DG, 
Kaypro, 19 M, HP, etc $295 
The Portable Peripherals People 

Axonix Corporation 

(801) 466-9797 

Inquiry 787. 


TOSHIBA LAPTOP ENHANCEMENTS 

fax/mooems: 96CD/240Q bps, software, acoustic port 
MODEMS. INTERNAL: 2400 bps. SCOuSliC or aerial port 
MODEM, DEDICATED: 2490 bpa (Tl20q. T1609 T3200SX) 
SERIAL ID CARDS: RS232, RS422, SCSI. HPIL. Barcode 
battery PACKS: izV external battery + vehicle adapter 

Contact us for more Information: 

PRODUCT R&D Corporation tc«ito. 

805/546-9713, Fax: 805/546-3716 


Inquiry 788. 


MEMORY BOARDS 


S.S.T. MEMORY UPGRADES 


IBM PS/2 


2MB mod tile—Model 50, 70 

$230 

2-BMB expan. bdSr-Model 55, 70 

$520 

COMPAQ 


4MB module—DESKPRO 3S&20E, 25, S 

$460 

4MB expart. bfd^OESKPRO 3a6/2QE, 25, S 

$540 

5MB single slot module—SYSTEMPRQ 

$1500 

H P LASER JET 


2MB upgrades 

$229 

1-000-688-8993 5 YR. WARRANTY 


Inquiry 789. 


MEMORY CHIPS 


PRICE MEETING & BEATING) 

DRAMS 

SIMMSTS1PP5 

64K x V12,10 

2SSK x 9-10L 80. 70, W 

64K jc 4-80 

IMEG M 3-10,80,70 

2S3K k MS, 12, 

IMEG x O-ia0O.7D.6O 

256K x 4-80 

4MEQ k 8 BO 

iMEG x meo.To.eo 

4MEG x 9-60 

iNTEUCVRlXrtlT MATH CO S 

h$>2 TVPE SIMMS 

802S741Q 

Model 30 280 

flossrsx. is, 20 . as, as 

Model St SS. GO, TO, 00 

CALL DRAM COMPANY 

(800) 4S& DRAM 

RO, Bqx 590127 • S.F., CA 94159 

?41&) 39B-2937 


Inquiry 790. 


MULTILINGUAL APPLICATIONS 


OTP/WP/Fomia and Sign Making 

Apple MAC & IBM PC Aaitebte languages: Russian, E. Euro¬ 
pean. Turkish. Greek & Indian. II'a a DA bn MAC, works with 
virtually any application program. II'a a TSR on PC, lor GEM 
based graphical WP, ParFORM & \fentura in WVSIWYG. 
Keybd remapping utility Postscript, dm matrix, deskjat &. 
laserjat fonts. Vinyl cutting ays. for sign making for any of 
the languages. Prices atari at 5250. demo $25. MC/Vi&a 

Solustan, Inc. 

373 Hillakte Are., Needham MA 02194 

Ph: 617-449-7666 Fu: 317-449-7759 


inquiry 791, 


NEURAL NETWORKS 


BralnMaker: 

"The most fascinating computer soft¬ 
ware I've ever seen, learn about this 
stuff "John Dvorak , PC Mag . Predicts stocks, 
bonds, sales, inventories. Comprehensive 
documentation. Menus. Only $1951 
Certified by Intel and Micro Devices 

Free Brochure: 916/477-7481 
California Scientific Software 

Inquiry 792. 


OPTICAL DISK 


ODIN & VOICE 
IMAGING SYSTEMS 

ARCHIVING 4 RETRIEVAL SYSTEMS 
Utilizing WORM optical disk storage. COIN runs on Unix 
workstations. VOICE runs on MS-DOS personal com¬ 
puters, will scan documents up ic "E" size. Proven 
system, Available now I 

Telephone: 1-800-343-9377 

Indus MIS, Inc. 

340 $ Oak 3t.. West Satam, WJ 54339 


Inquiry 79a 


PROGRAMMERS’ TOOLS 


HYPERINTERFACE™ II 

Menu Creator' — An interactive WYSIWYG editor Id 
generate a menu-driven user interlace for your software, 
screen Creator - An interactive WYSIWYG editor for 
quick and easy screen design and a screen database 
manager for your software Advanced Library — Ex¬ 
tended capability lot data entry for your programs. FOR¬ 
TRAN, Pascal, C, BASIC supported 

Avanpro Corp. 

POL Box 9B9, Paeitlc Palisades, CA 90272 

(213) 454-3066 


Inquiry 794. 


TUB™ 5.0 Version Control 

"TUB" Is a great system"' — PC Tech Journal 3/B3. 
Full-featured configuration mgmt for software profes¬ 
sionals, All versions oi your code instantly available. Vbry 
compact, only changes are stored- Cheek-intout locks, 
revision merge, branching, more. Mainframe deltas tor 
Pansopble, ADR, IBM, Unisys. DOS $139 (OS/2 $195) 
5-Station LAN $419 (OS/2 $595} 

BURTON SYSTEMS SOFTWARE 

POL Box 4156, Cary, NC 27519 (919) 233-3126 


Inquiry 795. 


Til a EE-lOO EPROM Emulator* 

PowerluE, Versatile, and Compact Prog. Tool Closed loop 
development capability Srom acucrce code generation through 
in-circult debugging 

standard equipment 

1-EE-100 Command Unit * 2-24 pin 2716-32 Drtacttabte 
Header Cable ■ 2-23 pm 2764-265 Dertechadle Heeder Cable 
- 1-26 pm 27512 Detach Bile Heeder Cable * 1-Desk-Tbp 
Power Supply tlflY AC to 5V DC ■ I-User's Guide Manual 
For more information call: 

CompuLynk 1-S00-969-9B89 

lao e rdrnpka fta., WL*slbarD, MA 01681 
w ESOfl) BSwrxji ■ Fiw [504) aeos&rc 


Inquiry 796. 


Bsupport far Btrieve^ 

The "Norton Utilities" for Btrieve users. 

Sbdii: DISPLAY, UPDATE. COPY, and DELETE. 

EXPORT SDF to dBASE & LOTUS. RECOVER damaged files. 
Edit/insert using Delta Dictionary. 

EJbug; "FBF Btrieve debugger Displays info in pop-up window 
Brim; BUTIL replacement with Run-Time and C source. 
Bedit/Bbug: SI20, Bran; STM VlSWMC/CQCVPO 

600/359-2721 FAX: 517/087-2366 
Information Architects, Inc. 

pa BOX 4134. Feat Lanaing, Ml 40323-4104 

Inquiry 797, 
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PROGRAMMERS' TOOLS 



Dazzle Your Users ... 

... by including a full-featured pop-up 
calculator with memory, a 100-line scrollable 
tape and more in your application. Takes 
minutes and costs as little as $395 with no 
royalties. Demo disk and manual $5.00. Specify 
language. 

Liaison Systems, Inc. 

RO. Box 82720, Kenmore, WA 98028 
(206) 486-4996 — 30-day mor>ey back guarantee. 

Inquiry 798. 

GW-BASIC PROGRAMMERS 

Create professional quality programs with all the bells 
and whistles! You get 46 source code files which in¬ 
clude Subroutines & Programs such as: 

• Bar Menus • Screen Manager • Draw Forma 

• Shell Sod • Key Handlers • Find File 

• ANSISYS • *WWk“ Dir Tree • Font Demo 

Order: (800) 345-3808—$29.0O-MCA/isa Welcome 

MIPS, Inc.* Box 3072*Hammond, LA 70404 

lor the IBM PC & 100% Com pal torts 

Inquiry 799. 

SPEED FORTRAN DEVELOPMENT 
AND CUT MAINTENANCE COSTS 

FORWARN-Rnds common programming errors such as mismatched 
parameter lists and common blocks, and uninitialized variables Prints 
detailed cross-references and call-tree diagrams $329 

FORTRAN DEVELOPMENT TOOLS-nndudes Pretty (indents, renumbers, 
changes GOTOs to IRTHEN-ELSES, etc.) and 6 more tools. 1129. 

For IBM PC Also for UNIX-ask for details 

Qulbus Enterprises, Inc. 

3340 Marble Terrace. Colorado Springs. CO 80906 

(719) 527-1384 

Inquiry 800. 

• MULTITASK Real Time 

• SERIAL COMMUNICATION by Interrupt 

MTASK* Professional was designed for the specific re¬ 
quirements of Scientific Laboratories and Robotics 
Departments. Gratis: demonstration diskette 

Available for the present, for Turbo Pascal. Turbo C, 
Quick Pascal. Turbo Basic. Evaluation software tor onty 
$95. Price $495 + Shipping $20. Taxes not included 

RAMSI® International 

53 rue Bernard lake, F-92350 Plessis Robinson. FRANCE 
International FAX: 33 (1) 46.32.48.37 

Inquiry 801. 

PUBLIC DOMAIN 


SHAREWARE 

FOR IBM"* AND COMPATIBLES 

FREE 112 PAGE CATALOG 

OVER 3000 PROGRAMS 

CALL 1-800-245-BYTE (2983) 

BEST BITS & BYTES 

RO. Box 8225-B, \ten Nuys, CA 91409 

FOREIGN COUNTRIES SEND $4 00 FOR SHIPPING 

Inquiry 802. 

FREE CATALOG 

IBM SHAREWARE/PUBLIC DOMAIN 
LOW AS $1.25/DISK 

1-800-321-4270 

CRANSTON SOFTWARE 

PO Box 2679, Minneapolis, MN 55402-0679 


Inquiry 803. 
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PUBLIC DOMAIN 



325 MEGABYTES Virus Free Share Ware 

DeatefsTSysopa/Educalore. Instant IBM Shareware Library tor your 
Customers, user group or Students. Distributed in 25 Megabyte in¬ 
crements on HO 1-2T1.4 diskettes $3900 tor first 25 Megabytes, then 
add 540 00 tor each 25 Megabyte increment 

Add $300 postage tor sac* 25 Megrtiyte increment 

Add SA&VSSMeg Increment tor 1.44 diskettes. 

Orders Only: 1-800-876-8496 

Info/Tech: 1-405-524-5233 

SHARE-NET 

POB 12368, Okta City. OK 73157 

No Surcharge tor ViaaftbuterCard 

We gladly accept PO * from Educational, Fed/State Agencies 

Inquiry 804. 

FREE SOFTWARE FOR IBM® PC’s 

TRY US! Get our SOLID GOLD HITS-Winter 1991 
edition 15/5.25" or 6/35" disks full of our best¬ 
selling software—FREE! Great graphics, program¬ 
mers utilities, desktop publishing, Finance, games, 
education, and catalog. 

Pay only $5.00 for shipping - VISA/MC/AMEX 

SMC SOFTWARE PUBLISHERS 

CALL TODAY 619-942-9995 

Inquiry 805. 

SOFTSHOPPE, INC. 

Selected Programs, Latest Versions, As Low 
as $1.50, Same Day Shipping, and No 
Minimum Order. For FREE CATALOG for 
IBM PD/Shareware, CALL 800-829-BEST 
(2378) or FAX 313-761-7639. 

SOFTSHOPPE, INC. 

PO. BOX 3678. Ann Arbor, Ml 48106-3678 

Inquiry 806. 

SDK85(«btt) and SDK86(i«bit) 

NOW AVAILABLE ONLY FROM UROA, INC. which has an 
exclusive, worldwide, manufacturing and marketing license 
from Intel. Inc The UROA SDKB5 and SDK86 educational 
trainers and microprocessor development systems are now 
furnished fully assembled and boxed with manuals. Call 
UROA. Inc. lor new low prices and delivery schedules. Other 
a 16 and 32 bit systems are available 

Phone URDA, Inc. 

1-800-338-0517 or 412-683-8732 

Inquiry 807. 

SECURITY 


FIGHT PIRACY! 

Since 1966. companies worldwide have been choosing Ax-Tech 
security products. If you demand the strongest protection eveUabte, 
why not chooee one of these '‘proven leaders" 

• EVERLOCK Copy Protection 

• EVERTRAK Software Security 

• EVERXEY Hardwero "Key" Software Security 

For IBM and Compatibles. 30 day money back guarantee Free into 
and demo disk available 

Az-Tech Software, Inc. 

305 East Franklin, Richmond. MO 64085 

(800) 227-0644 

Inquiry 808. 

THE ULTIMATE COPY PROTECTION 

• Completely Menu Driven 

• Defeats all Hardware/Software Copiers 

• No Source Code Changes Simply 

• Multiple Layering "»• 

• No Damaged Media Ways To 

• Full Hard Disk Support Protect 

• Unlimited Metering ^ 9ur Valuable 

• FREE Demo Disk Software Investment 

STOPVIEW’* STOPCOPY PLUS' 

BBI COMPUTER SYSTEMS* (301) 871-1094 

14106 Heritage La.. Silver Spring. MD 20906 FAX: (301) 460-7546 


Inquiry 809. 


SECURITY 



COP’S Copylock II 

• Protects on standard diskettes 

• Cannot be copied by any device Inc!. Option Board 

• Fully hard disk Installable 

• Normal back-up of protected programs 

• LAN-support 

• Creates safe demo version of your software 

Standard Version S975. Automatic Version $1950 

DANCOTEC Computer 

Hi US 2835 Siam San Jose. CA 95132 408-729-6162 or 1-800-344-2545 

kin- 2880 Baqsvard, Denmark Ptione -45-44440322 -44440722 

Inquiry 810. 

BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms Reliable/small port-transparent security 
device. PARALLEL or SERIAL port, Complemented by 
economical KEY-LOK™ and multifeatured COMPU- 
LOCK' including countdown, timeout, data encryption, 
and multiproduct protection. (Dos/Unix/Mac) 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton, CO 80122 

(303) 770-1917 

Inquiry 811. 

COPY PROTECTION 

y he world's leading software manufacturers depend 

1 on Softguard copy protection systems Your FREE 
DISKETTE introduces you to SuperLock'—Invisible copy pro¬ 
tection for IBM-PC (and compatibles) and Macintosh 

• Hard disk support • No source code changes 

• Customized versions • LAN support 

• New upgrades available 
(408) 773-9680 

SOFTGUARD SYSTEMS, INC. 

710 Lakeway. Suite 200, Sunnyvale. CA 94066 

FAX (406) 773-1405 

Inquiry 812. 

HANDS OFF THE BOARD" 

1/2 SIZE SECURITY BOARD 

Stop floppy boot — Require password to boot PC 

Real-time disk encrypt — prevent boot sector virus 

Prevent DOS FORMAT/FDISK and low-level formats 

Set hard disk READ ONLY or turn ON/OFF 

Turn floppies, printers and COM ports ON/OFF 

IBM XT. AT Bus — DOS V3.0+ — $14955 ♦ $500 S/H 

SYSTEMS CONSULTING INC. 

PO BOX 111209, Pittsburgh, PA 15238 

(412) 781-5280 

Inquiry 813. 

SERVICES 


900-258-SAVE 

Call REFUNDED If not fully satisfied 

Find out who sells the product you’re looking for at the best 
price BEFORE your next mail order. WIDE price variations 
exist for even low-cost products. Our system allows you to 
easily find software and hardware and hear vendors sorted 
by price. ($150/m In.) 

The Consumer Connection™, Inc. 

PO Box 399, Princeton, MA 01517 

508-464-5041 

Inquiry 814. 

SOFTWARE/ACCOUNTING 


PC TIME CLOCK 

AutoTlme is an Employee Management System that 
allows you to turn any PC into an Electronic Time 
Clock. AutoTime provides Time & Attendance, Job 
Costing, Payroll Interface, and Labor Distribution 
reporting. Network compatible. Prices start at $495. 
Other Business Products: Network FAX, Absence 
Call-In, db-EDI 

Chase Technologies 

1617 Kingman Ave., San Jose, CA 95128 

(408) 998-2917 


Inquiry 815. 
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SOFTWARE/ACCOUNTING 


SOFTWARE/ENGINEERING 


SOFTWARE/ENGINEERING 





dBASE BUSINESS TOOLS 

* GENERAL LEDG ER * PUflCH QRD/INVNTDRY 

^ ORDER ENTRY * ACCOUNTS RECVABLE 

* JOB COSTING * JOB ESTIMATING 

* BILL OF MAILS * SALES ANALYSIS 

* PAYROLL * ACCOUNTS PATCBLE 

£99 ea + 5&H 

dATAMAH SYSTEMS Cred. Card-Chsck-COD 
4876-B Sanfe Monica Awe, 

San Diego, CA 92107 (619) 223-3344 


Mass2-MASS & VOLUME CALCULATOR 
with MATERIALS DATABASE 

Easily calculate the volume A weight of hundreds of 
shapes, Never need to look up material densities again! 
Differential and proportional comparisons made 
automat ically. Menu driven wife on-line context sensitive 
help Flexible input system accepts Decimal. Fractional, 
and Exponential notation. For IBM PCs end Com¬ 
patibles with 384K free. 

DEMPSEY’S FORGE, Software Division 

Ftt 2 Box 407, Gladys, VA 24554 

Worstease Gets Even Better! 

Analog Circuit Simulation 

EGA-2 Electronic Circuit Analysis- trfferg Ihe best Monte Carlo 
and wferst-CaBe analyses with ell this and MORE included: 

* AC, DC, Transient * inlersctivffl'batoh modes 

Fourier, Temperature * FuB nonlinear simulator 

■ Sine, Pulse. FWL, 5FFM. * On Linev Reel Time 
and Exponential Graphics 

generators * Multiple plots 

Tatum Labs, Inc. 

3317 Research Park Dr„ 0-1, Ann Arbor, Ml 4aiOS 

(313) 663-aaiO 

Inquiry 816. 


Inquiry 821. 


Inquiry 827. 

SOFTWARE/BUSINESS 


SOFTWARE/GEOLOGICAL 






DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass verification, adit language, 
operator stats, much more! Designed for 
the PS/2® , PC, XT, AT or compatibles 

PCs from S395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makah Rd„ Fax: 206/77G-7210 

Woodway, WA 96020 USA: 600/356-0203 


PC BASED DATA ACQUISITION 

Snap-Senes Software is the bast solution for Integrated 
Data Acquisition, Analysis* and Display without program¬ 
ming. Works with I/O hardware by 12 manufacturers, 
and allows extensive rime and frequency domain 
analysis, ideal lor monitoring, waveform generation, and 
OSP 

HEM Data Corporation 

17336 12 Mile Road, Southfield, Ml 43073 

Voice: (313} 569-5607 Fax: (313) 559-6006 


GEOLOGY & GROUNDWATER PROGRAMS 

Borehole Logs, E-Logs, Cross Sections, Stratigraphy, 
Well Drawings Fence, Contours, isopachs. 3-D 
Diagrams, Pumping Teste. Groundwater Chemistry, 
Piper, Stiff, Durov etc. Used by EPA and Stats Agen¬ 
cies for RCRA &. CERCLA Our software is used by con¬ 
sultants, universities, and oil & coal Companies in 26 
countries. Free brochure and demo disks. 

Earth ware of California 

3 Q10Q town center dr. J19& Lacuna Niguel, CA 92677 
Phene (714) 435-5727 FAX (714) 495-4S2G 


Inquiry 822, 


Inquiry 828. 


LOCATE HARD-TO-FIND BUSINESS 
A NO STATISTICAL SOFTWARE 

Ecooonwtncfi * Biometrics ■ Cluster Aoatysis * Multivariate Analysis 
* MU/kvtlng Ststlsics ' Ewinwmal Statistics * ANCW * Regres¬ 
sion ■ UneeF Programming ■ Prefect Plenoer * Forecasting 4 Tinre- 
Senes * SaiK 4 Marta* Forecafiing * OuaMy Control end Industrial 
ExperiniBliB ■ Parameter and tblenince Oasign ■ And Many Morel 
SEND FOR FREE PRODUCT GUdJEI 

Lionheart Press, Inc* 

PjO. Box 379, Albung, VT 05440 

(514) 933-4510 FAX; {5(4} 939-3057 


Analog Circuit Simulation 

* Macintosh and PC CAE Intuscfl has a oompfete PC- 

sktjesstk 

through SPtCE simulaion using 

extended memory to com- 

prehdnsrwi iittefacti^fi rust pro- 
- Monte Carla Analysis cesiig Starting m $S5 ter 

* Plotling/Graphics Output IsSpce. the comptete system 

. / _ sells tof just $790. 

tntusoft 

The leader in low cost, tuft PO. Scm 66(17. San Pedro, O 90734 
f&aiuwd CAE software pi 3) 953-0710 FAX pi3)U&4Ki 


GEOLOGICAL CATALOG 

Geological software for log plotting, griddingftxm- 
touring, hydrology, digitizing, 3-D solid modelling, 
synthetic seismogram, fracture analysis, image pro¬ 
cessing, scout ticket manager, over 50 programs 
in catalog. Macintosh too! Please call, or write, for 
Free Catalog! 

Rock Ware, Inc. 

4251 Kiplmg St., Suite 595, Wheat flid^e, CO 60033 USA 

(303} 423-5645 Fax (303) 423-6171 


Inquiry 817. 


Inquiry 823, 


SOFTWARE/ENGINEERING 


SOFTWARE/GRAPHICS 


StaffMlndor- 

Siafl Administration Software — A must tor all managers! 

Named hr ils inherent ability to "heap an eys an your sHf," SytM*ider" 
handles the fgllovung 

■ MhtidanH tnekhg and analyse * Salary n*m, ml bmft banmc 
’toefion ptaniwfl ami scitedurwG * Compana ?Ef>onr>g 
i Skto HhenliKy * Fmplg^ mtsymUan 

SliffMindar^ provides nums«nt& intofmatw reports. Pr*ro serial 
mouse included wllh eaefj ordet Simple pwn! arxJ diefc interface 
BlkWE (nr easy ImpBementaJiMi. Source code avKHabta. 

List price $395. Ask tor details on current special pricing! 

NEXT GENERATION SOFTWARE 

Suite 144* 3340 Pwc hires Road, Aflame, GA 30336 

CALL (600) 996-0707 


MICROSTRESS CORF. 

New MICRO SAFE 20/30 Ret. 1 

Finite Bernard Analysis prCgrem for ISM PCs, MAC 11 Ram., 
and compatibles. Number of nodes, elements and conditions 
limited by disk spew and model bandwidth fl 1000 d.o.f.) Cotor 
graphics support on various display cants (EGA, VGA, VEGA 
and Hercules} 5S5CL SAFECAD (bkJirectitmeJ AUTOCAD 
interface |i $55 GRAFPLJUS 15* Pfns SfH. 

Accept VISA/MasterCard, Send for brochure. 
P.Q. Box 3194, Bellevue, WA 9BO09 
Tel./Fas (206) 643-9941 


S E G S 2 . T 

Scientific Engineering Graphics System 

« Logarithmic, Ttma/Date & Une&r Axes, 

* Easy Curve Fitting and Data Smoothing, 

* 1-2-3 Interface & Numeric Sfcrne&dsh&et- 
m Supports alt Video & Device Standards. 

* ID Curves with up to 16,000 points each. 

Advanced Micro Solutions 

3617 Wlndover Dr. 405-340-0697 

Edmond, OK 73013 800-264-3361 


Inquiry 818. 


Inquiry 824, 


Affordable Engineering Software 

FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis * Root Locus * Thermal Analysis * Plot¬ 
ter Drivers * Engineering Graphics ■ Signal Processing 
* Active/Passive Filter Design * Transfer FunctiorVFFT 
Analysis * Logic Simulation * Microslrip Design * PC/MS- 
DOS ■ Macintosh * VlSA/MC 

BV Engineering Professional Software 

2023 Chicago Ave., Suite B-13. Riverside. CA 92507 

{714} 781-0252 


SIMULATION WITH GPSS/PC™ 

GPSS/PC^ Is an MS-DOS compatible version of the 
popular mainframe simulation language GPS5- 
Graphics, animation and an extremely Interactive en¬ 
viron mem allow a totally new view of your models. If 
you are contemplating the creation or modification of 
a complex system yog need GPSS/PC to help you 
predict its behavior. Gall now. 

MVNUTEMAN Software 

PO- Sox 171 A', Stow, Massachusetts, U-SjV 

{SOB} 697-566? ext. 540 (BOO) 2234430 ext. 540 


CHAOS: The Software™ 

Explore Chios in nature toryouteeir, In a hands-on, visual 
way. Autodesk worked with James Gleick to transform bo mu 
of the most famous equations from the -new science ot Chaos 
Into a series of six interactive programs that let you create 
stunning visual patterns In high resolution color and sound. 
I55J5 

For IBM PDXTtAT. PS/? or com pantiles wrth 640KB RAM, 
MS-DOSrPC-DDS, EGA/VGA 

Autodesk, Inc. 

2320 Marin ship Way, Sausalito. CA 94905 

(600) 223-2521 


inquiry 819, 


Inquiry 825. 


Inquiry 829. 


MATPOR 

UNMATCHED VALUE FOR NUMERICAL COMPUTING 

An interpreter with over 375 functions tor Matrix Computa¬ 
tions, Calculus, Ditferentislfftonllnear Equations. Qpflmiza- 


lBM/compaitoias. Editions using extended memory on 
2661366 also available. 

Computational Engineering As soda tea 

3525 Del Ma; Heights Rd., Suite 183. San Dtego, CA 92130 

_ (619} 259-6863 _ 


Inquiry 820. 


Circuit Analysis — SPICE 

Non-linear DC & Transient; Linear AC. 

• Version 3B1 with BS1M, GaAs, JFET, 

MOSFET, BJT, diode, etc, models, screen 
graphics, Improved speed and convergence, 

* PC Version 2G6 available at 395, 

Call, write, or check Inquiry # for more info. 

Northern Valley Software 

20327 Rdhrwk Dr., Rancho Pates Ufrdea, CA 902M 

(218) 541-3677 


Inquiry 826, 


QuickGeometry Library 

AVI the C geometry end DXF routines 
you expect.. .and more! 

(617) 628*5217 

Building Block Software 

PO Box 1373, Somerville, MA 02144 


Inquiry 830. 
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The Buyer’s Mart 


SOFTWARE/GRAPHICS 


SOFTWARE/LANGUAGES 

1 1 

SOFTWARE/MEDICAL 




The Ultimate CAD/CAM Engine 

Turbo Geometry Library 3d. The meal complete lool frmr of 
2D & 3D routines available today! Over 300 routines Sur¬ 
facing, Solids, Hidden line, Wolinnas, Areas, Transforms, 
P©rspectiv&s, Decamp, Clipping, Tangents & more. 30 day 
goaf., $189.35 ^source SAH Incl. Foreign $22500. M&PC 
DOS 2.0+. Tlirbo Pascal. Turbo G, MSG. MIX G. arise C+ + . 
VISA/MC, PC, Cfok, USA foods only. 

Disk Software, Inc. 

B1t6 E. Arapaho Fid,. *437, Richardson, TX 75091 

(214) 423-7233, (930) 535-7790. FAX (214) 423-7299 


FINAL LIQUIDATION!! 

IBM ’ Compilers. SAVE UP to Bt)%i 

Title Retail Sale 


Medical Systems with ECS 

PPM otter* a complete lm« of madicai software ranging Non simple 
insurance claims prucaaeing to comprehensive AfH management. 
PC CLAIII PLUS— claims procaEsing wilh ECS to ever 100 major 
insurance c&rrters-oo-aay wwney-beck guarantee 
THRESHQLO-Onmplcte MR, patient billing, COffiprehWWwV* prac¬ 
tice management aletislsca 

CLAIM HET-Naliomvide eteaforec claims cleanrtghoose transmit 
ctalma In over 100 maunance carriara 

Software price* sum si 8459 CO Dealer ^gtrlaa welcome. 

Physicians Practice Management 

350 E. New York, Indianapolis, IN 46204 

800 423-3515 317-634-8060 


COBOL V2.0 (3W" & 5’A") 5900 4100 

Prof. FORTRAN Vi .3 (3Vi’ £ 5*4') $795 5 90 

C Compalw (m* or 5V^J $295 5 50 

BAStC Compiler V2.0 (3Vj") $495 5 50 

Macro Assembler V 2.0 (3^" or SMT) $195 5 40 

VISA, MC Check accepted. S and H fee $t0 par order 

THE COMPUTER PLACE, INC. 

12105 Darnestown Rd. *9A Tel: (3(11) 330-6016 

Gailbersburg, MD 2DB78 F*x: (301) 926-3415 


Inquiry 831. 

nquiry 837. 

Inquiry 843. 


SOFTWARE/MARKETING 


SOFTWARE/SCANNERS 




RAINDROP™ 

FAST, compact PrtScrn Utility far end users AMD 
developers. Hardcopy as fast as IQ secs. Average binary 
size - 6 kbyte, 14 video graphic standards. Scale, rotate 
colorize and more. 'CALL' from u&er^ritten programs, 
Complete 9- & 24-pin dot-matrix, inkjet, and lassrjsl 
library $44,95+£3 sfti. 

ECLECTIC SYSTEMS 

9106 $t. David CG Springfield, VA 22153 

(703) 440-0064 


The "Software Success Reference Book fw-teeer is a 
MUST READ il you wanl ta market your software praduels. 
successfully. Written by David H. Bqwen, publisher of Soft¬ 
ware Succe&sT Ihe monthly newsletter on successfully run¬ 
ning a software business, the Reference Book Is a 265-page 
guide, organized by topic. Cowers Lead Generation, Promo¬ 
tion, Pricing, Olstributkwi, Support, elc. Only $25. Check or 
Credit Card [ViseyMC/AEJQ. 

lMAta Money Back Guaranies 

Software Success 

PO Box 900B. San Jose, CA 95157 

(406) 446-2504 FAX (408) 255-1096 


Optical Character Recognition 

PC-QCFT software will convert typed or primed pages 
into editattfe isxi tiles for your word processor Wbrks with 
HP ScanJet, Canon, Panasonic 4 most other scanners 
Supplied with over 20 popular fonts User trainable. you 
can teach PC-OCR" to read virtually any typestyle, incl 
Foreign fonis, Proportional test, matrix prirtor otiipm, Xerox 
eoctes DK. From $99. CheckVISA^ICfAmExp'COD 

Essex Software Publishing, Inc. 

RO. Bom 391, Cedar Grove, NJ 07009 

(201) 783-6940 

Inquiry 032. 

Inquiry 838. 

Inquiry 844, 


SOFTWARE/MATH EM ATICS 





PEN PLOTTER EMULATOR 

FPU3T turns your dot matrix or laser printer Into 
an HP pen plotter. Fast hi res output. No jagged 
lines. Vary tine width, color. Works with Autocad, 
Drafix, etc. Supports N£C P5/P6, IBM Proprinter. 
Epson LQfFX, Toshiba, HP LaserJet, Okicfata 
29x/39x, Hercules/CG A/EG A/VGA. $64 checkftn o./ 
VISA/MC 

Fplot Corporation 

24-16 Stemway St.. Suite 60S, Astoria, NY 11103 

718*545-3505 


Fast WYSIWYG Editor 

Leo — the bast math editor available. See 
equations as you type. Menu and control key 
operation. Heads and writes TeX files. 

Leo for PCs — $199 

ABK Software 

4495 Ottawa PI.. Boulder CO 00303 

(303) 494-4672 


INCREDIBLE OCR 

A totel Bolullon to all your OC R needs. Re«jgnEzaa many common 
1 bk£ typafa^, arte can quickly team moS olhtra. Supports Pll lha 
major word pi^ateteora. Faslar and more accurate than Systems 
costing Iwlca aa much. Amazingly II works with virtually every brand 
or hand-held scanner, most fuirpaga scanners, and all Pprtax 
boards. Mora than 15,000 satisfied users 

AH lor only $164 including shipping' 

VnterrreifiviHf inducts S25 for arrm*r tflipping 

Check, money order, VISA, MC, end COD accepted. 

PAI OCR 

611 Tucker StretH, Raleigh, NC 27603 
000-762-5542 FAX: 919-820-5196 

Inquiry 833. 

Inquiry 839. 

Inquiry 845, 



SOFTWARE/SCIENTIFIC 




GRAPHICS PRINTER SUPPORT 

AT LAST 1 Use the PrtSc key to make quality scaled B4W 
or color reproductions of your display on any dot matrix, 
inkjet, or laser printer (incl, Postscript) in up to 64 shades 
of gray or 256 colors. GRAFPLUS supports all versions 
of DOS with IBM (ind. EGA, VGA, Super VGA), Her¬ 
cules, or compatible graphics boards, Unkable/OEM 
versions available. $59.95 

Jewell Technologies, Inc. 

4740 - 44lh Ave. SW, Seattle. WA 90116 

(600) 359-9000 x527 (206) 937-10B1 


MATH EDITING fob the pc 

*, - k ID) + ( v —£-) 

■ fctetfrEdtf constructs mafri aqjredoes Jo be inserted into 
WordPerfect, Ward, WordStar, and dims, 

• WYSIWYG rnferfstre—no code$ need to be teemed. 

* Matr\Edil—riBS 

I/ - TA f IX sc We 51 First Aweiiue, &iot# 100 

FV" M i— W\. Cnlurribni, Ohio 43301 

COMMUUiCATiOUa (fit*) 294-3535 


C Scientific Library 

Create customized scientific and engineering tools wfth tote com- 
prenenBJve library of wo functions inctodlng iineer elgebra, aigan- 
syst&mj, mmru; romputalcns. lime series, smoolhing and rdiern’ifl, 
slati&lks, regression, linear and Integer programming, nonlinear 
systems. upUmnatlBfl, drfteren1*al eguatjpne, eurvHfitlmg and 
graphics. Superior documentation Usable, encapsulated, modular, 
reliable, mature, and affordable Several licensing and system op- 

lkon> are evaiiAbta vti>rimg ni S295 Request on company i«teihaad 

or send $5 irafundabla on purchase) tor 50-paga CSL Buyer's Gukie 

Elgenware Technologies 

13090 La Vista Drive, Saratoga, CA 95070 

(493) 067-1134 Fax: (4031 367 6575 

Inquiry 834, 

Inquiry 840. 

Inquiry 846, 

GRAPHICS LIBRARIES for 

G, FORTRAN, PASCAL & QuickBASIC 

* Supports VIDEO, PRINTERS & PLOTTERS. 

* Linear, log, polar, smith, bar & pie charts. 

■ Sealable fonts, line lypes, markers, 
i Multiple plots on a page 

■ Over 190 ruulineg with lull source code. 

* 24D page manual- No royallies, 

S295.00 (713) 491-2088 

Sutrasoft 

10506 Permian Or, • Sugar Land, TX 77476 


MATHEMATICIANS—ENGINEERS 

Have you ever seen functions of a complex 
variable? Would you Ilka to really understand 
differential operators like dlv, grad and curl? 

How about a peek Into the fourth dimension? 

Call or write for information on our latest PC 
end Macintosh software. 

Lascaux Graphics 

3220 Steuben Ax*?., Bronx, NY 10467 

(212) 654-7429 


FREE CATALOG 

800-942-MATH 

MicroMath Scientific Software 

Salt Lake City. UT 84121-0550 

Inquiry 835. 

Inquiry 841. 

Inquiry 847. 

SOFTWARE/LANGUAGES 






DRUMA FORTH-83 

Break the 64K barrier without ipeodJupnce penalty. 
Powsrlul. attractively pr|c*d- *93 Stand* rd- 

* 1 Mb+ autonraiod memory management 

* Full OS interface, extensive utilities 

* On-line documentation, ASCN/block flies 

* Other woducta: windows, modules, profiler 

* IBM PC/XW Including 3S6 compatibles 

FREE taem/utlllly disks with purchase 

DRUMA INC. 

5449 Hwy 290 Easl £103, Austin, TX 7H723 

Drier* 512-323-5411 F*k; 512-323-0403 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 

FOR THE ISM PC & COMPATIBLES 

MICROCOMPATIBLES, INC. 

301 Prelude Dr., Silver Spring, M.D 20901 

(301) 593-0683 


Scientifie/Engineef 1 ng/Graphics Libraries 
Turbo Pascal f Turbo* WS C, MS Fortran, Basic 

Send tor FREE catalogue of sohware tools tor Scientists and 
Engineers. Incfudesi ScreriMflc subroutine libreriBs, device 
Independenl graphics libraries (including EGA, HP plotter 
and La«r)ai support), scientific charting libraries, 3-D plot¬ 
ting library, dala acquisition libraries, menu-driven process 
control software. Versions availatite tor s variety ol popular 
languages. 

Quinn-Curt Is 

1191 Chesmul Sl„ Unit 2-5, Rewton, MA 92134 

(617) 965-5660 

Inquiry 836. 

Inquiry 842, 

Inquiry 848. 
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SOFTWARE/SORT 

1 

STATISTICS 

1 

UNINTERRUPTIBLE POWER 




OPT-TECH SORT7MERGE 

Ewtrerne4y fast SoftfMwge/Seled utility. Run as an MS- 
DOS command or CALL as a £ubtoulms Supports most 
languages and file types including Btrieve end dBASE 
Unfemrted life sizes, multiple keys and much morel MS- 
DOS *149, OS/2, XENIX. UNIX $249, 

{702) 588-3737 

Opt-Tecti Data Processing 

P0. Box 678 “ Zephyr Cdve, NV 09446 


NCSS 5.x Series — $125 

Easy-lcKisa menus & spread sheet Multiple negressjon. 
T-lesis. A NOVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, duster, £ discriminant 
analysis. Nonparametrics. Cross Tabula! ion Graphics: 
histograms, box, scatter, etc. Reads ASGII/Lotus. Many 
new add-on modules. 

NCSS 

329 North 10OQ Eas3, KaysvillB, UT B4Q37 

Phone: 801-546-0445 Fax; 001-546-390? 


HOW TO PROTECT YOUR COMPUTER 

And Make It Last Longer 

FREE moneyHMing literaiiyre lelte you how to protect your com- 
putiH 1 and make it last longer with an unintemupitete power supply 
5D0VA through 18KVA models from the world's largesl manufac¬ 
turer of single-phase UPS. 

Best Power Technology, Inc. 

RjQ- Bo* 8WJ, Necedah, W1 &4«4S 

Toll-free (500) 356-5794, Ext. 3950 

Telephone: (GtiBf SU-nDO. Ell. 36^1 

So* Ouf Adee pay* 450. 

inquiry 849, 

Inquiry 854. 

Inquiry 859. 

SOFTWARE/TOOLS 

1 





CBASIC LIBRARY ON PCDOSt 

A general purpos® CBASIC fundus* library wtifi ouer 100 lundiws 
Most lundsotte are written in assembly tenpuage tor compactness and 
speed. Some commands include: Windows, access all kEys on teyboanf. 
complete screen cwHral without using ANSI .SYS, do m BUOS calls, 
rite and record lockm^, cslculatcr chiU processes, peek and poke at 
afly location, Network campatastoty, access aw coflununicaarori pod 
and prarterifiit, fife Write or call new lor ittormatiwi. Oniy5i9lO0 

i $5.00 5/H VISA/MCiCOD UPS Accepted 

GOLDEN OAKS SOFTWARE 

(Soitwar* a Conauhing) 

4744 Madison Avenue, ^acramentD, CA 95341 

(916) 331-1111 


SCA STATISTICAL SYSTEM 

The only statistical software encompassing 

Forecasting & Time Series Analysis 
Quality and Productivity Improvement 
General Statistical Analysis 

Amiable- On DOS, OSte end Mac Operating systems. 

Call today for more fntormalion 

Scientific Computing Associates 

45T3 Lincoln Am.. Suits 106. Lisle, IL S0S92. USA 

Rhone: (708) 960-1698 FAX; (708) 060-1815 


DATASAVER AC POWER BACKUP 

Provides reliable, affordable power protection far LAN 
Systems. Rleren^re, CALWCAiM Systems, and all Desktop 
Microcomputers. Low profile, convection cooled and auto 
shutdown capabilities are same of the many user benefiin 
Highest quality. Made in the U. S. A. (Dealer, ViAR, OEM 
inquiries welcome} 

For Free Information Call o* Write: 

CUESTA SYSTEM CORPORATION 

3440 Roberto Court, San Luis Obiepa CA 03401 

(800) 332-3440 (805) 541-4160 

Inquiry 850. 

Inquiry 855. 

Inquiry 860. 

SOFTWARE/UTILITIES 

1 1 

UTILITIES 




Duplicate Disks Fast! 

DiskDupe duplicates, formats and compares disks i 
amazingly fast—up to SCO disks an hour! Its unique 
RELAY Feature le!s you quickly duplicate lota of master 
disks eFfodtessly. And you can prefect your masters by 
storing disk images on your hard disk. Also supports 
high-density farmats^plus a whole id moral 579+S/H, 
Money Bark Guarantee. 

Micro System Designs, Inc. 

4962 El Camino, Suite 204. Los Altos, CA 94022 

(415) 964-2344 Fax; (415) 964*4529 


Experience the POWER! 

StatPac Gold is ttie awardwirrnning statistics and 
forecasting package Lha! delivers! It's fast, flexible, 
easy to use and dependable. Time-tested and load¬ 
ed with features. Basic and advanced statistics wrth 
graphics. Over 14,000 satisfied customers. You be 
the judge! Call for your free brochure. 

StatPac Inc. 

6500 Nicollet Ave. &, Minneapolis, MN 55423 

(612) 966-3022 


DEAL - STEAL - DEAL 

Cardfile / AutoDialer 

■ DBbseH 1* compatible ■ Any M-ouas or none 

* More man 1 ,000,000 Bscorot * Not MtHtfery Resident 

■ Nd Copy protected * Cands can be sorted 

• Dined search and content * Airy Phene and Modem 

search 

TNa la a MUST HAVE Utflhy. Ifa hot, easy, and you can afford it. 

$19.63 

Ertgln&&rlncf Concepts 

314 N Newell PI,, Fullerton. CA 92«32 
(714} 525-3519 


Inquiry 851, 


Inquiry 861 


SOFTWARE/VOICE 


MULTI-VOICE® TOOLS 

MullFWOlce Trials is a complEte development Toolkil Tor 
Pascal or Jf C" to access all ihe te&tunes of the WATSON 
or DIALOGIC Speech Boards. It ts also a high level library 
of procedures to build MULTI-LINE TO ICE R ESPONSE 
systems in minutes. A powerful TELEPHONE ANSWERING 
program is given as an example with source code. 
DIALOGIC RHETOHEX. VBX $599, WATSON S9S, Visa/MC. 
Now available: Fax Tool Kit. 

ITI Loglcfel 

1705 St. Joseph E. Suite 4, Montreal TO. Can. H2J INI 

(SI4) 961-5968 

Wa can also write your Voice R&sp&nsa application programs. 



Inquiry 852. 


Cover all the bases of design... 

with Meihpdtflugist's Toctetiea* a comprehensive package- 
of live programs to aid m research design and analysis. 
Specifically, these programs offer assistance in sampling, 
dale collection procedures, siaiislical analyses, expehmen- 
1a! desiyi, ^id measurerneni and scaling, $49995+Efh VISA, 
MCi, AMEX, PQ, Cheats accepted. 

The Idea Works, Inc. 

100 West Bria/wood. CdumtHa, MO 66203 

1-60 0537-4966 FAX 314-445-4569 

Outside USA 314-445-4554 


Inquiry 853, 


TERMINAL EMULATION 


TEK 4207/4105/4014 Emulation 

PC-PLGT-V is a complete communications program 
which includes file transfer, script riles, VT-100/2DQ 
emulation plus Tektronix graphics terminal emulation. 
Supports COMl-4 plus support lor DECnel, NETEJOS, 
U-8 isfetl. Graphics scrwnprinL $225. Free Catalog. 

MicroPlot Systems Co. 

1097 Red Fern Dr.. Columbus, Ohio 43229 

614 662 4786 614-832-3393 (BBS/FAX) 


Inquiry 856. 


TRANSLATORS 


100% PASCAL - C 

P2C iransiw™ Tudbo Rascal 3W5 imo c coda (To^ Mterrasfl, 
TnpSpeed, ANSI) and supports all TP features: sets, nested ftinc- 
tlqna, with, van ami records, alrtngs. fifes, Interrupts. const expres¬ 
sions, graphics, Linds, dyfmmC memory rtKmugorfterifi. iT.flHt! A port 
arrays, absolute variables. In short—everything excapl inline and 
obfoaononted fear urns. Come* with Ml TP runlime MjiteY emulation 
and aulontelicaily generates project, make, header, and C fifes 
Engraft manual (130* p*g«) incftteed- Professional Edition in¬ 
cludes complete source code tor wnufelfen library 
Standard Ed. 5395 Frofesafenal Ed. $595 (MG. VISA, AMEX) 
LAUER & WALLWITZ GmbH, Ertewnijweg 9, 

P-620Q WIESBADEN. West Germany, Phone +49 (BIT) 42771 

Inquiry 857. 


UNINTERRUPTIBLE POWER 


PROTECT YOUR COMPUTER! 

BATTERY BACK UPS 

MICRO UPS povides standby emergency power and voUa^e insularity 
protection! When irregularities occur, UPS kicks in Immediately wtlh 
ihe necessary powei insuring continuous operation 
200 Watt #29033 * 149.00 
400 Watt #29034 *199,00 
FREE CATALOG *5.00S/H 

With your order. Call 1-600-776-3700 or send orttef to: 

AMERICAN DESIGN COMPONENTS 

Deft 211-110 815 fairview fist.. F.Q. Bm 22D, Fairvtew. NJ 0702 2 

Inquiry 858. 


EZ-“DISK~ COPY PLUS™ 

HJlWLESS DISKETTES FASH mi lire PC you ireaiJy cwnl THE IS SOFTWARE 
ONLY! Bypasses DOS tor Ihe utmost seed. Grsai tor pubfahErs, develop, 
MiS rtrcctois, Etc. EX ■ taster Plan DOS Reid diskette once, Then. quicWy 
£ accurately mass duplicate 525" 5 35" disks on your min FQXTjMMc 
formas, cope, whites. ctettensHy SERWLI2ES 5 PRINTS LABElS, n 1 smooth 
operation Save images to HO, mare.. Replaces dedicated hankrare nwrtti 
riOOfe Only S139 -+S4H <tor 1 machine! or $495 iNCPtor up 
in 10 machines.) <%> 

£ZX, 917 Oakgrara Dr.fPlOl-SlOSfl, Houston, TX 77958 

Orders (VMWWD) £ Catalogs Toll Fm: 1-600 * 359 - 9539 
INFO 713E8Q-99TO; FAX: 713.700-9525, BBS: TlSfl^l&l 


Inquiry 862. 


COPY AT TO PC—BRIDGE-IT 3.5 

"CPW2PC" RELIABLY witeeJSWB Sgpptes on 12 ME dras, 5 Mig a 
slot tor a second Hard disk or tape back-up Only S?9.Q0 + Sj'h 
"BRIOGF-rr 33“ ig a Device DRIVER H^pefling 3tV 120K&1.44UB 
drins Mu POXTKT mlhoul upgradlnfl DQSBIQS. Only $3900 4 SfH 
BflJPOE-TT 35 BUNDLED WITH RfTERNAL 1.44MB DRIVE fS 
$129.90 ■* SOH vi&VM&COO UPS Bm 

MICROBRIDGE COMPUTERS 

655 Sky Way Suite 220, San Carlos, CA 94070 
1 -4 15-59 3-3777(CA) 1 -415-593-7*75 (TAXJ 

1-416-85 5-19S3 (CANADA) 1 -800-523-0777 

990B-26Q-1BP [UK) _ 4711 4020 (FRG) 


Inquiry 863- 


DELTA, the belter text file comparison tool. Scrollable 
windowed presentations of file or directory comparisons, 
with a built-in editor window. Ideal tor programmers!' Re¬ 
quires DOS 2,0 or higher with art least 334K RAM. A 
hard disk is recommended. Order now- $79. 
DEMO available on our BOS 

OPENetwork 

POWER TOOLS FOR POWER USERG 
215 Berkely PL (0-1). Brooklyn, NY 11217 

710-638-2240 BBS: 718-638-2238 


Inquiry 864, 
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UTILITIES 

! 

UTILITIES 


Recover deleted files fast! 

Disk Explorer now includes automatic file recovery You 
type in the deleted file's name, Disk Explorer finds and 
restores it. Disk Explorer also shows what’s realty on disk; 
view, change or create formats, change a file's status, 
change data in any sector. MS-DOS $75 U.S. Check/ 
Credit card welcome. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FI. 

Toronto, Ontario, Canada M4Y 1S2 
(416) 961-8243 


Why You Want BATCOM! 

BATCOM is a batch file compiler that transforms your 
.bat files to exe files to make them faster. BATCOM 
extends DOS with many new commands so you can 
read keyboard input, use subroutines, and much more. 

In addition, BATCOM protects your source code No 
royalties! Only $59.95. Order today! 

Wenham Software Company 

5 Burley St.. Wenham, MA 01984 

(508) 774-7036 

1 

1 

Inquiry 866. 

WINDOWS TOOLS 




COPYWRITE 

CopyWrite 

Removes 

Copy Protection 

No more diskettes. , 

manuals or Uo O 

codewheels. 

1000's of products copied. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FI, Dept B. 

Toronto, Ontario, Canada M4Y 1S2 
(416) 961-8243 Fax (416) 961-6448 


Hermes DDE Library 

The Hermes DDE Library is a powerful library of high level 
routines for MS-Windows'* programmers Hermes provides 
support lor DDE a> a much htgher level than that provided 
in the Windows SOK. Your program attains added functionali¬ 
ty by interacting and communicating with other Windows ap¬ 
plications. Compared to the Windows SOK, Hermes reduces 
the code required to implement DDE by hundreds of lines 
of ‘C‘. Hermes is priced at $295 

Raindrop Software Corporation 

845 E Arapaho, Suite 105. Richardson, Texas 75081 
(214) 234-2611 Fax (214) 234-2674 

See out ad on page 222. 


Inquiry 867. 

WORD PROCESSING 



REMOVE HARDWARE LOCKS 

Sort ware utility allows tor the removal of hardware locks. Don’t wail 
for your lock or key device to fail or be stolen. 

Guaranteed to world The following packages are availabto 

PCAD $199100 CADKEY $ 99.00 

MICRO STATION $9900 PERSONAL DESIGNER $19900 

MastorCAM $25000 SmarlCAM $25000 

TANGO PCS S 9900 CAOMANCE $99.00 

PLUS SHIPPING AND HANDLING 

PHONE (204) 569-4639 FAX (204) 666-3566 

VISA and MASTERCARD Welcome 

SafeSoft Systems Inc. 

191 Kirlystone Way, Winnipeg. MB, Canada. R2G 3B6 


FARSI / GREEK / ARABIC / RUSSIAN 

Hebrew, all European, Scandinavian, plus either Hindi, Pun¬ 
jabi, Bengali, Gujarati. Tamil, Thai, Korean. Viet, or IRA FulF 
featured multilanguage word processor supports on-screen 
foreign characters and NLQ printing with no hardware 
modifications Includes Font Editor $355 dot matrix; $150 
add’l tor laser; $19 demo S/H in U S. Incl'd. Req. PC. 640K. 
graphics 30-day Guarantee MC/VISA/AMEX 

GAMMA PRODUCTIONS, INC. 

710 Wilshire Blvd., Suite 609, Santa Mon»ca, CA 90401 

213/394-8622 Tlx: 5106008273 Gamma Pro SNM 

Inquiry 865. Inquiry 868. 


WORD PROCESSING 


DuangJan 

Bilingual word processor tor English and: Armenian. 
Bengali, Burmese, Euro/Latin/African, Greek, Gujarati, 
Hindi, Khmer. Lao, Punjabi. Russian, Sinhalese, Tamil. 
Telugu. Thai. Ukranian. Viet, . Only $109+$5 s/h 
(foreign + $12 s/h). Font editor included. For any IBM 
compatibles with dot-matrix & LaserJet printer. Demo 
$9+$1 s/h. Visa/MC 

MegaChomp Company 

3430 Cottman Awe, Philadelphia. PA 19149-1606 

(215) 331-2748 FAX: (215) 331-4188 


Inquiry 869. 


MULTI-WRITER™ 

MULTI-UNGUAL Word processor, 30+ languages! English. 
Eastern & Western European, Russian, Hebrew, Arabic, etc. 
No hardware modifications necessary! Font editor allows 
design & print out of custom-made characters. Customize 
keyboard layouts. Edits from right to left. Mail merge. Sup¬ 
ports 9 & 24 pin printers S Laser Jet II. Req: IBM/PC/ 
XT/AT7256K. Only S200+$12 s/h Demo $10 S4 s/h, 
Visa/MC/Eurochecques 

Summit Software Ltd. 

PO Box 2266, Jerusalem, Israel 91022 

Tel: 972-2-241003 Fax: 972-2-259239 


Inquiry 870. 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company! 
Call Brian Higgins for more information 

603 - 924-3754 

or 

Fax: 603-924-2683 


Attention U.S. BYTE Subscribers 


Watch for the next BYTE DECK mailing that 
will be arriving in your mailbox soon! 

Use this as a fast, convenient tool to purchase 
computer products and services. It’s loaded with 
essential hardware and software products that you 
should be aware of when making your buying 
decisions.. .and it’s absolutely FREE! ( 

If you have a computer product or service, and 
would like to reach 275,000 influential BYTE 
magazine subscribers, please give Ed Ware a call 
today at (603) 924-2596. 

EVTE 




Here's what a BYTE Deck advertiser has to say: 

' ‘Ten years ago we advertised in the very first BYTE Deck—the number of sales 
leads we received was enormous! The BYTE Deck was so successful for us, that we 
have continued to use it over the past ten years! ** 



Lisa TarpofT. Marketing Manager, Heath Company, Benton Harbor, MI 
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Circle S3 on Reader Service Card (RESELLERS: 84) 


VOICE MASTER KEY® SYSTEM II 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES 



FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN. 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE,,. 
SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing 
allows you to create custom sound applications. Variable sample rate (to 20 KHz) and 
compression levels. A four-voice music synthesizer is included also! 


VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet, or 
entertainment programs Up to 64 voice commands in RAM at once-more from disk. 


HARDWARE SYSTEM contains built-in speaker with separate volume and lone 
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyl-dad 
steel. Attaches to parallel printer port wllhoul affecting normal printer operation (US. 
Patent 4,812.847). Headset microphone, printer cable, 9 volt AC adapter [110 volt 
UUCSA listed), and comprehensive user manual included, 


QUALITY THROUGHOUT. MADE IN USA. ONLY $2t9.95 


ORDER HOTLINE: (303) 342-1271 Mon Fri, 3 AM to 5 PM PST 

Visa/MasterCard, company checks, money orders, CODs (with prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add $5 shipping charge for delivery In USA and Canada. Foreign 
inquiries contact Covox for C&F/CIF quotes. OEM configurations available. 

30 DA Y MOMEY EACH GUARANTEE iF NOT GOMEL FTFL YSATLSf/ED 


CALL OR WRITE FOR FREE PRODUCT CATALOG 


COVOX I INC* 

675 Conger Street 
Eugene, Oregon 97402 


TEL (503) 342-1271 
FAX [503) 342-1283 
BBS (503} 342-4135 






ic Analyzer 


UNIVERSAL PROGRAMMER 


EPROM 
EEPROM 

87 R xxx... HyiL-— - " $475 

5ns PALs — 4 Meg EPROMs 

FREE software updates on BBS 


GANG PROGRAMMER $215 

• 4 32pin Sockets (8 Socket option) 

■ 2716-27010 EPROMs 


Call-(201) 994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr., Livingston. NJ 07039 FAX:994-0730 


$ 799-12100 (100 MHz) $1299-27100 (100 MHz) $1899-27200 (200 MHz) 


* 200 of IGQMHz sampling 

■ 24 Channels 

■ Expansion lo 72 channels 

* 16 Levels ol triggering 

■ 16K samples/Channel 

■ Variable threshold levels 

* 3 External Clocks 

* 12 Clock Qualify lines 




Only your imagination 
limits how you benefit 
from PERCON® 
keyless data collection. 


Checking out books or checking in employees—input 
data quickly and accurately using bar codes or magnetic 
stripes. PERCON has proven bar code solutions for IBM®, 
DEC™, and Apple Macintosh®. Call I-800-8-PERCON, 

PERCON 

2190 W. 11th Avenue, Eugene, Oregon 97402-3503 
(503)344-1189 FAX(503)3444399 

ClSfl&Ptrcon, bv. PERCON. IBM, DEC and Appfr Macintosh m irademaria 


Circle 74 on Reader Service Card 
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9,600-38,400 bps 
MODEM+FAX...$279 

NOW you can afford a SPEEDMODEM, Raw speed of 300 - 9600 
bps and 4:1 data compression push throughput up to 38,400 bps. 
Dynamic Impedance Stabilization, provides robust performance on 
noisy telephone circuits. A 9600 bps send/receive, full-featured FAX 
is incl uded o n ih e sa me ca rd - Tat al co m m u nicati o n s capab ility-onl y 
$279, It comes with a 30-day money back guarantee and a 5-year 
warranty, BYTE magazine said our 2400 bps modem was n a real 
dear*...well we've done it again... our COMBO is setting a new 
stand a rd f o rvalue and performance. See for you rself... - 3 /eg p . i oa 

(408) 732-4500 CALL NOW 800 ACT ON IT 


(800)228 


6648 
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Circle SI on Reader Service Card 

dBASE Data Entry 




■ Here in the BIX community, you can download your choice 
of 7, 168 programs developed for IBM PCs and their compatibles. 
You can attend dozens of informative and provocative con¬ 
ferences, too. All this and more is yours in the IBM Exchange, 


The Transfer™ 5 is a work station data entry/display terminal for on line 
shop floor data collection into PC/AT based systems The unit is one ol a 
family of such terminals which feature LC displays for operator prompting and 
data entry via a membrane keyboard or an optional barcode wand (Code 39), 

A multi terminal polling controller (up to 250 stations) and a dBASE III + | 
compatible software package are also available. System costs below 
$300.00 per station. Call for info 

Options—backlighting lor display. flS-422 10. 20 Ma current loop I/O. 
itBASt is a registered trademark of Ashton Tate. Inc. 

CCUDPUT£R¥15£,,nc 

302 N. Winchester * Olathe, KS 66062 ■ 913 829- O60O * Fax 913-029 0810 



with your subscription to BIX. Call our special Customer Service 
number for more information: 1-800-227-2983 (in NH, call 
603-924-7681). 








BYT 

E B A C K 

1987 1988 1989 1990 

ISSUES FOR SALE 

Rates (postage and handling included): 

January 

February 

March 

-[ April 

1 - ' May 

Issues 

Available J|me 

July 

August 

September 

October 

November 

December 

Inside the 
IBM PCs 





1987-'90 BYTE Issues $6.00* 1985 Inside The IBM PCs $4.00 

BYTE’83-’84 Index $4.00 1988 Inside The IBM PCs $6.00 

BYTE 1985 Index $4.00 

BYTE 1988 Index $4.00 

♦June 1988 (Benchmarks) $3.00 
♦December 1988 $3,00 

The above prices include postage in the US. Please add $.50 per copy for Canada and 

Mexico; and S2.00 per copy to foreign countries (surface delivery). European customers 
please refer to Back Issue order form in International Advertising section of book. 

Please indicate which issues you would like by cheeking (**) the boxes. 

Send requests with payment to: 

BYTE Back Issues, One Phoenix Mill Lane. Peterborough, NH 03458 
(603) 924-9281 

□ Check enclosed Charge: O VISA □ MasterCard 

Card# 





































Exp. Date 

Signature 

Name 









Address 

City 

State 7,ip 







AH orders must be prepaid. Please allow four weeks for delivery. 
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Circle 353 on Reader Service Card 



TREND 386SX/16 COMPUTER SYSTEM 60 MG Hard Dfive/14" Monitor I 


• 14" VGA Paper White Monitor 

• VGA Board w/ 256 
Phoenix Bios. 

• IMG On/Bd Memory 


• 1.2 Floppy Drive 

• 60MB RLL Hard Drive 

• 2 Serial Ports 

• 2 Parallel Ports 


• 1 Game Port 

101-Key Click Keyboard 

• 3 Button Mouse 

• 3 Year Warranty 


SIMM MODULES 



100ns 

60ns 

60 ns 

1MGX9 

$ 56 

$62 

$60 

IMGxS 

60 

89 

_ 

256x9 

20 

22 

30 

IMG 4x9 - 80 - 


359 



Add $5 00 for SlFP Modules 


COMPAQ 

Modules IMG 4MG 

386/20/20E/25E $T2S $349 

Desk Pro 286£ 

HARO DRIVES 

KAVLOCK 20 MB XT 20MB, 

MFM, 3.5 HH. 40mS $215.00 

MITSUBISHI 40MB 5 25 HH. 

MFM. 20ms $300,00 

MITSUBISHI 60MB, 5 25 HH, 

RLL. 28m a $400.00 

CONNER 3204 200MB. 3.5 HH. 

RLL/IDE, 16ms $900.00 


IBM PS/2 


Models 30-286,50.50Z,00 
51 2 K Kil 30F5348 $ 67.50 

2MB Kit 30F5360 159.00 

Models 70 E61/121,55£X*65SX 
1MB 6450603 62.00 

Models 70*E61 /121 50Z.55SX 
2 MB 6456604 170,00 

Model 7Q-A21 

2MB 645O6O0 170.00 

Models 55SX.65SX 

4 MB 34F2933 499.00 

Model 80 041 

1MB 6450375 139.00 

Models SO-11t/121/3117321 

2MB 6450379 219.00 


H*P. LASER JET 

OK IMG 2MG 4MG 

II a no $70 $110 $175 $299 

IIP A III 69 99 159 289 


LAPTOP MEMORY 


Toshiba 

2MG 



T31O0E 

$229.00 

T3200SX 

$269.00 

T160D 

229.00 

T510O 

245.00 

T3100SX 

245.00 

TS20G 

245 00 

Zenith 


IMG 

4MG 

Super Sport/286 

$199 

$899 


386 MATH 
CO-PROCESSORS 

I SMhz 20MHz 2 5MHz 33MHz SX 
CYRIX mOB 71 


$305 $350 

$450 

$549 

II T (aC07l 



$305 $50 

$450 

$549 

INTEL IBO307J 



$305 $350 

$450 

$49 


EVEREX 

RAM 3000 $ 89.00 

0.3 MG. Will back nil lo 64DK UM 
4 0/052 compalible Expanded and/ 
at extended uses 256k D-Ram 

RAM 8000 190.00 

0-8 WIG Supports riiijllilasking 
EMS 4 0 and EEM5 compahble. 

Uses 1 MG D-RAM 

D-RAM 

All Packages and 
Speeds Available. 

SPECIALS 

360K Floppy Drives $40.00 

Panasonic i Mitsumi XT only DS/DD 

Mono VGA Monitor $95.00 

14" Papor While Till 8 Swav&l Base 


OUR PRICES WILL MEET OR 
BEAT THE COMPETITION! 

Terms: Cash, MC or VISA - no surcharge. AMEX only add 4 % 
handling fee. 20% restocking fee on non-defective returns. We 
accept Purchase Orders from Qualified Firms, Universities and 
Government Agencies. Prices subject to change. 


VISA 


TERMS AND CONDITIONS 


800 - 678-2818 

WE BUY EXCESS INVENTORY 

&/»&*** 

TREND SYSTEMS J N C * 


V 


No. 9 Exchange Place, Suite 900 T Salt Lake City, Utah 84111 Telephone: 801/350-9180 Fax: 801/350-9179 




Spectacular 
Performance. 
Now Playing On 
9-Track Tape. 


Overland Data subsystems deliver spectacular 
performance play after play. Stay for the credits and you'll 
see why: 

Speed . Overland Data offers subsystems with the fastest 
data rates in the industry. There’s never a dull moment. 

A ll Slat Cast . We offer eight different tape drives by 
major manufacturers. And our new TXi controller card 
transfers data so fast, it may just steal the show. 

Versatile Performance * Exchange data between your 
PC's, mainframes and mini's. Use any IBM PC, compatible, 
or PS/2* Run under DOS, UNIX, XENIX and PICK. Convert 
from EBCDIC to ASCII and back. Backup your hard disk* 

And more**. 

Well Developed Characters ♦ We develop our own 
custom software for advanced data transfer, conversion* and 
backup. 

A Great Supporting Cast. You have all of Overland 
Data behind your subsystem. Expert sales and customer 
service staff are always ready to help you by phone* We can 
deliver to you in 24 hours* We back your tape drive for one 
year and your controller card for two years* And your 
subsystem comes with a 30-day, money back guarantee that it 
will meet your application needs. 

All of which means that whenever you play 9-track tape 
on an Overland Data subsystem, you're in for a spectacular 
performance* To reserve your seat, call us at 

1-800-PC9-TRAK 

OS overum) oem 

San Diego, CA 

1-800-723-fl72S * 1 -619-571 5555 - FAX 1 -619-571-09B2 * TELEX 754923 OVERLAND 
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Circle 312 on Reader Service Card 


Scottsdale Systems — Since 1980 — 1-800-777-2369 


COmPUTEflS 

SCOTTSDALE SYSTEMS 

386-SX W/K..B.. Muni Ear. 1 Meg Of RAM ...JIB55 

386-33 MHz w/K.B . Monitor 4 Meg □( RAM $3925 

Chain aE Full Size Desk tap Can nr Full SIze Tower Cam 
Each Scallsrteia Machine Has a Hejt Warranty nri Pam 
A Latin via Dramtytlt Snrvice an WarnntaEd mdufli. 

Altos W/X«ilx... SAVE 

WY$E 386 25 MHz WYSE 208 

1 Year Warranty. S39E0 Model 2112. 51264 

WYSE 386 16 MWi- , ... 22M Model 2116 . 1351 

MATH CO PROCESSORS save 

TEHMINAtS/MONlTQRS 

WYSE TERMINALS 

WY-30G/A-w/Keyboard, , (290 
WY*5CGM-w/Keyboard. . .377 
WY-60 Gy W7 A-w/ Keyboard . 406 

WY4BGfA-iv/keyboard . 466 

WV-1S0 G/WM-w/Keyboard 307 
WY-212 G,'W-W/Keyboard . USB 


nec E a^ M0NITQF1S »4m/6u 
NEC 4D/6D 119072319 

Mitsubishi Di amend Scan Si! 

shNed mo. me 

Sarny 1 303/1302/ 1 304. jn/Mt/m 

.. . -r - - - Hitachi Super Scan iwo 

WY Height Adjustable Aim , .95 pj,Hip* S&* hi-*w . sow 

BUME WYSE MONITORS 

QVT 101 Pius G/A/W . , S31G wy sac G/A M'Mono *W 

QVT 119 Plus G/A/W 305 wVHOMVM'Mone i?9 

OVTZ03 PJu&G/A/W ... JJJ WY9&G it VGFTCiatar 459 

gvtpct g/a/w. . . see vYYTMWiyMHHo.. «« 

IBM TERMINALS IHTEC 

IHM 3151 3 Year Warreniy Mi ImTec 1270/1470,, $00/121 

Link MC 5 . 405 ImTec 1430 /1441V . . M/293 

Alios 7 457 ImTec 1432M. ■ 425 

til NITRON ACER 

KT-70PC..1340 4" Mulliscan . 430 

14" VGA 640x406 ...... 349 

14" Amber nonplare 120 

Authorized Service for WYSE 
LEASING AVAILABLE 

INTERNATIONAL ORDERS WELCOME 


PLOTTERS 

JOHN! Roland DESKTOP PLOTTERS 

ASD/LP 3500 .. *2339 1 Yeas Warranty 

A&D/LP 3700 . . . m& DXYT1Q0. $995 

LP-3700-0 . . 3129 DXY-1200 Eieclioslatlc 

LP-4000-1 w/fiDll ftxsu. 3579 Paper Hold. EM5 

LP.40D0-6 w/Roll Raed . . 3935 DXY lJQOEIeclrnstaUc 

Vinyl Culling Machines .... Paper Hold . 1025 

B! ades 8 Hoi Tips . Roll ad DRAFTI NO PLOTTERS 

HOUSTON INSTHUMENTS 1 Year Warily 

I mg. Mkr . $002 GHX-30G AR . . RM 

DMP 52752 MP . 2425/2000 GRX400AR. 3660 

m? 61762. 2941/3005 Roland FLATBED! PLOTTERS 

DMP 61 DL . . . ,. 3743 l Year Warranty 

DMP 62 OL.. 4737 DPX-250Q Pen or Pencil 

ENTER w/Stand.. (4276 

SP600 . 5509 DPX-3MG Pen or Pencil 

CAL COMP w/Stgnd. 4926 

102371025 . on S/46 1 0 Reland THEN MAL PLOTTERS 

1043DM 1 1044. . . 5069/0730 LTK-420 . $9259 

5902 75902A. 3010/4275 LTX-320 . . . .. 7125 

DM52224 . . . 11.919 LTX-120 .... . .2135 

HEWLETT PACKARD . , . save Raianfl CAMIH MACHINES 

OPTICAL SCANNER & SOFTWARE Software & Accesses Mvt 

Dala Copy . Authorized SonriM Lor 

Panasonic ns-505/ 606 .*1037/13t5 Roland Ploliers and CAMM Machines, 

Microtek . ... &*ve UNITED INNOVATIONS 

Model 7D00A-C/,. .... $1899 
AMT ACCEL 500 Inldto-PIOL 1 1600 M o del SOODA -D > *., - 2059 

Model 9000 A -E . . ,H,, r 2829 

DIGITIZERS ^ 

KURTA SUMMAGRAPWCS 

Lifetime Warranty On Kurts IS- J L\tettme L ttnlted Warranty 
IS- 1 I2x 12 Cordta&s 4-builon 12x 12 6 um mask etch 9 


S439 


cursor peristyle and 

Interlace kit. 

1S-T. 12x17 Cordless 4*iJu1ton 
cursor pen stylus and 

interlace kit ... ... 

CALC0MP 
Cel Comp 23120 12x12 .... $365 
Cal Comp 9100 Set res ... . save 
C al Comp 3500 Series ... . save 
C al Comp Wiz.. . . . . IBS 


12*10 Professional. 620 

HITACHI . 


SAVE 


,,, GENIUS TABLET 

12x12 w/Cursor, Stylus & Software 
3 tear Warranty On Tablet , . (799 


Call Far Prim no On 
larger Digitizers 


PRINTERS 

ALPS Altoarg . *345 

ALPS 324E . 73S 

AMT ACCEL .... ... 1299 

CanooBJ 130E. 7^5 

Panasonic 1191 . 237 

Panasonic 1 100 . IBS 

Okidaia all models .. s 

OTC all models. * 

Genicom all models. 

Toshiba all models . v 

Citizen all models , E 

Diconix 15QP/300P 339 

NEC P-2200 ... (81 S 

NEC P-5200 .. 505 

NEC P-5300. 659 

NEC LC-S90 . 3159 

Aullnir lMd Sen/lce fur 

iiwif i 1 .ma/c hi 

BOARDS „ 

Genoa7 Intel. 

Veilicom All Models * 

BOCA v 

VM I /Cobra All Mridels E 

Paradise VGA Plus . . S200 

Paradise Prol 4B5 

Control System&7NEC . save 

Number Nine l Lai comp . save 

MODEM 

U.S. Hoboiics all models SAVE 

MULTI TECH SYSTEMS 

All Models.SAVE 

NOVELL 

ABCNET 

Coax Siartopplogy . SHE 

16 &I1 Cdsx 1300 

TIARA ETHERNET 

lmcard/E PC 8-Bit .. . arr 

TI ARA ARCH NET 

Lancatd/A PC . 91 

SYNOPTICS 

2500/2510 Workgroup . .. CALL 


LASfcH PRINTERS 

QUME Apple fi IBM ...^199 

H.P laser III . .. 1799 

Partasonie442Ci. ..MBS 

Panasonic 4450 1395 

LPB0111 .1790 

LPB4 . 959 

LAPTOPS 

Samsung 286. 12199 

Texas Instruments save 

IOMEGA 

BernouJlh Box 

H-12D-1 21 4 MB Inlernaf .. .$005 
144 - 1 44 MB Internal . . toss 

Prices do not include iflteriact 
ALLOY e 

Alloy IMP 2 & IMP a Cards \ 

Mu II iware 306 £ 260 Versions v 
Retriever GO or 20D e 

POWER PROTECTION S 
DatashielO A 

Sate Power Systems y 

TrippLile £ 

TAPE BACKUPS S 
Emerald Syste ms al I modefs a 

Genoa all models y 

Irwin oil models E 

HARD DRIVES 
CDC IMPRIMIS 
T Year Warranty 

72 MG Ihru 006 MS .. SAVE 
Maxtor .. ... save 

software 

MULTI USER 

sea Xante lea. sio 

Concurrent DOS Sa6 ID User . 3ID 

Compujcme a to IQ Port Board* 

All sDllwzre sases ire final 
CALL SERVICE FOR REPAIRS 
ON PRINTERS. TERMINALS. 
MONITORS. COMPUTE FI 5, 





,'A\ 155 

- JAW PmpM Hated am for cash. Lhscwthy, Ma&icf Czuu and Visa add ^ 
\F y Returned product* subjecl Id 30% restocking fee flnd In new CO 

taxmfMtabllity Peraonal and company chflcks take l^i itj S daj 

602-966-8609 

5 W. University Dr, #101, Tempe, AZ 852 

.&7% AZ rrsidEints add 6-1 iq* ; add 3% for C 0, D.; add 5ftb r« P.O inremarionai < 
ndflmr in wlginal packaamg. with all warranty cante. manuals and cables iVq credit 
is la clear. FYices and specihcaJlwis subtecl to change Produel subject io avnllab 

SERVICES (Mon.-FrU r 602-731 -4742 

si si i 

jrdflrt wolcorrve. All Items are new w*th manufamuref '* warranty. 
issLiad atlEf SOd&yia from date of *hipm«il. Wb do tiai guarantefl 
iiity: all apptanable trademarks recognued and cm file 

FAX 602-966-8634 

3 
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Par 

lez-voi 

jsQ-1 

n 

EJ 

[?” 


_Oui...Si,..Ja„,nowthe answer 

is fe wherei>er you go internationally—thanks to our new Q-TEL International Database. 

Q-TEL speaks everyone’s language when you’re talking about one single source of tele¬ 
communications rate, tariff and regulatory information. Domestically, you've already seen 
how our Q-TEL Databases (Q-TEL 1000, Q-TEL 5000 Plus, Q-TEL 7000 and Q-TEL 9000) 
can define a better bottom line for you. Now watch how the newest Q-TEL database 
translates into maximum cost savings for you internationally. 

.Ml our Q-TEL products have superior performance packaging, adapting easily to your 
applications with the most current and accurate rate, tariff and regulatory information to 1 
you updated and on top of industry activity, 

So why not parlay our advanced telecommunications capabilities into a unique profit 
opportunity for you. Remember, whatever your role in telecommunications-manufacturer, 
seller, user of equipment or services-you also get our 20 years of 
telecommunications experience, bxked by the information network 
of McGraw-Hill, Parlez with us today,, .Call: 1-800-526-5307 ext.: 290 


ccZD 


First-Rate Information 


ii 
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New Products 

Alpha Products proudly announces two new 
product lines: C-Net serial communications 
devices, and Alpha Box interfaces. These 
new products are not merely A Bus 
accessories, but complete sets ot products 
for alt of your interfacing needs. 

All the products are used to connect different 
types of devices to your computer. Our 
communications devices help you connect 
devices that have computer interfaces 
already built in. CNel provides the option of 
connecting many different RS-232 devices 
to a single serial port on your computer. We 
also carry converters to other standards, 
including RS-422. RS-485 and IEEE-488. 

* C-Net Adapter. Connects the master control 
computer to C-Net $74 

* Quad C-Net Module: Connect 4 RS-232 
serial devices to C-Net. Each device is 
configurable (baud rate, parity, etc.) and has 
4.8K byte input and output buffers. $695 

" CTtet Device Module: Connect any RS- 
232 Device to C-Net for data collection or 
communication, with handshaking. $195 

Alpha Boxes and A-Bus cards both provide 
ways to interface other types of devices to 
your computer. Alpha Boxes sense, 
measure, switch and govern. They feature: 

* Each box is an attractively packaged self 
contained module that connects directly to 
the computer and includes power supply, 

‘ The input boxes offer the option of logging 
data “off-line" and downloading it rapidly to 
the computer. 

'Built-in intelligence provides a simple and 
consistent interface to your software. 

A Sampling of Alpha Box Products: 

* Digital Input: 64 TTl/CMOS/0,5V Input 
channels, $495 

* Digital Output: 64 TTL/CMOS/0.5V level 
outputs, $495.120VAC control available. 

' Digital I/O: 32TTL Level (0,5V) Inputs and 
32 Outputs, $495 

* Analog Input: 16 channels. 0-5. IV, 20mV 
steps (8 bit). 2000 readings/sec. $495. 
Expansion Option: 16 more channels. $100 

* 12 Bit Analog Input: 16 channels, 
programmable gain, 10000 inputs/sec. max, 
$995. Option: 16 more inputs, $200 

* Analog Output: 4 channel. 12 bit D/A. ±5,1 V 
outputs. $495. Expander Option: 12 more 
outputs. $200 

* Counter; 16 inputs, 24 bit, $595 



things you wouldn't believe." 

C 3 From Your PC 

■ Command 

- Control 

* Communications 

Bring new dimensions to your computer with 
A-Bus, C-Net and Alpha Boxes. No longer is 
your computer limited to number crunching 
or word processing. Now you can connect to 
all types of equipment, sensors or machines. 
This offers unprecedented power from pro¬ 
duction lines to experiments to home control. 

Each product is designed to fit your needs: 
They're affordable. Compare our prices: the 
cost of a solution is surprisingly low. 

They're simple and easy to connect to your 
computer and your application, and carefully 
designed to adapt to your software easily. 
They're versatile. An infinite number of 
combinations is possible; one of them is right 
for you. Easily expanded or changed for 
future projects. 

They're proven by customers around the 
world. Including Fortune 100 companies, 
universities, governments and individuals. 


Call for a Catalog (800) 221-0916 


Overseas distributors 

Asia: Batam DA. Singapore 

Tel: 473-4518 Fax: 479-6496 

Japan: Japan Crescent 

Tel: 03-824-7449 Fax: 03-818-8914 

Scandinavia: A/S Con-Trade Norway 

Tel: (04) 41 83 51 Fax: (04) 41 94 72 

Spain: Arteca S.C.P. 

Tel: (93) 423.77.05 Fax: (93) 325.70.16 


Low Cost 
Data Acquisition 
and Control 

A*Bus Sensing & Measuring: 

Read switch status. Detect or measure 
voltage. Read pressure, temperature, weight 
and other sensors. For example: 

" High-Speed 12-bit A/D converter: 8 IOjjs 
analog inputs. 1 mV resolution $179 
■ 8 Bit A/D: 8 inputs, 0-5.1 V in 20mV steps. 
7500 conversions/sec. $142 

* 12 Bit A/D: ±4V in 1 mV steps, 130m3 
conversion time. 1 input, expandable $153 

* Temperature Sensor: 0-200°F 1° 

Accuracy. lOmV/"F. $12 

* Digital Input: 8 opto-isolated. Read voltage 
presence.switch closure, $65 

* Latched Input: Each individually latched to 
catch switch closures or alarm loops, $85 

* Touch Tone Decoder; $87 

* Counter/Tlmer: 3 16-bit counters. Generate 
or count pulses. Time events. $132 

* Clock with Alarm: real time clock with 
calendar and battery backup. $98 

A-Bus Switching & Governing: 

Switch any type of electrical device. Adjust 
level or position. A sampling: 

* Relay Card: 8 individually controlled 
industrial relays, 3A at 120VAC. SPST, $142 

* Digital Output Driver: 6 outputs: 250mA at 
12V. For relays, solenoids... $78 

" Reed Relay Card; 8 individually controlled 
relays. 20mA @ 60VDC. SPST. $109 

* Multiplexer: Switch up to 32 channels to a 
single common. $83 

* Smart Stepper Motor Control: Micropro¬ 
cessor controls 4 motors, English commands 
for position, speed, units, limits, etc. $299 

* Telephone Control Card: On/off hook, 
generate and decode touch tones, call 
progress detection. $159 

* X-10 Controller; Control and sense 
standard wall outlet power modules. $149 
" Voice Synthesizer: Unlimited vocabulary, 
text to speech software built In, $159 

* D/A: Four Q Bit Outputs. Adjustable full 
scale. $149 

* 24 line TTL I/O: Connect 24 signal. TTL 
0/5V levels or switches, (8255A) $72 

A-Bus Adapters and Software: 

Adapters connect A-Bus cards to your 
particular computer. 

* Plug-In adapters for IBM PC/XT/AT/386 and 
compatibles ($69), Micro-Channel ($93), 
Apple II, Commodore. TR3-80* 

* Serial adapters for Mac. PC. etc. 

" Odin PC compatible software. Control 
relays from analog inputs or time schedules. 
Logging. Runs in background. $129 


Mi ALPHA PmMmSs 

242-B West Ave. Darien. CT 06820 USA (203) 656-1806 Fax 203 656 0756 
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ORDER DIVISION 


Computer Memory 
and Peripherals 


We Accept Purchase Orders from Qualified Firms, 
Universities and Government Agencies 

FROM ANYWHERE JM THE U.5., 

CANADA, PUERTO RICO AND 
THE VIRGIN ISLANDS. 



l-(800)-533-0055 


We Accept International Orders 
with fast delivery via DHL, Federal Express, Air Mail 
INTERNATIONAL ORDERS: (714) 251-8689 




150ns 

JiliJL-Iijtd! 

120ns 

inwfw 

100 ns 

80ns 

70ns 

60ns 

4MG X 9 

— 

— 

$365 

$385 

S415 


1MGX9 


$60 

$65 

$69 

$79 

$90 

IMG X 8 


$50 

$55 

$62 



256 XB 

$16 

$24 

$29 


— 

— 

256X9 

- 

$18 

$20 

(24 

$33 

_ 



150ns 

120ns 

100ns 

80ns 

70ns 

60ns 

IMG XI 

_ 


$6,00 

$6.50 

$7.00 

S9.Q0 

256X1 

$1.80 

_ 

$2.00 

$2.25 

S2.75 

$3.25 

(3.75 

256X4 


$5.50 

$6.50 

$7.00 

... 


64X1 

$1.00 

SI .85 

$2.49 

— 

... 

— 

64X4 

$2,25 

$2,50 

$2.75 

$3.50 


— 

256 X 4 Static Col 

— 


$10.00 

$11,00 

... 


256 X 1 Static Cal 

- 

- 

$2.25 

$3.00 

$4,25 

“ 

1 - . v : - 



6MH7 

8MHz 

10MHz 

12MHz 

12.5MHz 

20MHz 

IR [2C&7) 


SI 83 

$208 

— 

$280 

$324 

INTEL {B02B7) 

$120 

$183 

$206 

$280 

- 

— 

i-:— --- : i 



5MHz 

0MHz 10MHz 

1 INTEL (8087] 


$88 

$115 $165 






16 MHz 

. 2QMHz 

25MHz 

33MHz 

SX 

CYRIX (83D87) 

$305 

$350 

$450 

$549 


HT C3CS7T 

$305 

S350 

$450 

5549 


INTEL (SQ387) 

$305 

$350 

$450 

$549 

$290 

|— —\ 

For Model 

IMG 

2 MG 

4MG 


$09 

$225 

$599 

366/SX 

m 

$225 

$599 

1 H11 i i * B '(J 1 J ''I M'J f'*fJ slfkW 1 

For Model 

IMG 

2 MG 

SuoerSoort SX^SCE 

$269 

$425 

SuperSport SX 


$425 (Aloha) 

SuperSpoil SX 


$425(Bela) 

,1 PS-2PR1 

ODUC 




EPSON LASER 
PRINTER 

Memory Upgracu lor 

IMG, . $290 

. .?39B 

Am., . $529 

CANON. WIT, 
FwimiAm 

TOSHIBA ALSO AVAIL 



34F2&33 ■ 4MG Memory Module lorSSSX; 65SX 
Memory Option IBM P/N 34F3C77;34FS0t 1 $46& 

6450372 2m Module for 64&0367.S3G& 

6450375 - IMG Memory BdforSQ-041....$139 

6450379 - 2MG Memory Bd.lv 80-111 ;311-121; 

321.........$249 

64&D6Q3 - TMG Module few 7Q-E61:-121. Adaptor 
Board IBM F/N &450605, 5450609, 34F3011 & 
34F3077 jgg 

6450604 ■ 2MG Module lor 7{M>61;E61.- 

I21.S0ZS5SX;65SX;P70... 

Adaptor Board IBM P/N 6450605, 6450600 , 

34F30T1 ft 34F3077 . IlflS 

*10 or more unite .... 1175 

6450608 tor Model 70A21. A61, B-21, Bfi1....$185 
6451060 - 4MG Memory Bd.lgr B0-A21:-A31 $559 


PRINTERS 


120D. $139 

180 D.. $299 

GSX140. .....$299 

GSX 200 GX Color....... $199 

HSP500.*.$829 

H5P550_ $449 

1124. ...,$299 

1180. $179 

1624. $399 

1695......*...$419 

4450 Laser... $1449 


IMG* 9 - 100ns. $75 

30F5360(Kit-2ea) . $150 

256 * 9 - 120ns. $28 

30F5348 (Kit-Eea ) .$SB 

6450605- W/2MG Expends Id &MG. ...... , $499 

1497259 “W/2MG Expanda Id BMG.$499 

34F3011 - *.'4MG Expands la itiMG.$749 

0BE33B33H1SEI 

2MG Card Toshiba Parlabte HMD* .... 

2MG CarrfcTrahiba Portable TlflOO . 

ZI/IG Card-Taashlba Poriabte T31 flQSX 
Card-Toshiba Porlabla TSlpOSX 
SI 3K Csud-Tqshba Pcnafcle T3 1 00a ... 

2MG Card-Toshlha PnrtablB T31QQb ... 

2MG Gard-Tashlba Portable T3200SX 
4MG Cafd-TOShltra Portable T32M5* 
aU&CanJ-TosWtw Portable T3300 ,, 

2MO Ciwd-ToBftiba Portaeatu tstoo 

2MG Modulo Toshiba Poriabla TS3UQ 
3MG Modula-Toshlba Desktop TS5Q0 

MARS 105 PLUS B4 

scan kit i ililil y nliara i) Sami 
Editing 9) EMS Sup pan Quick Mo-ge. 

Features: 11> 105 MM 14.1scanning 
Setedabte- 400/300200100 DPI 3) J60 
tneh an* rwolultan 4) 3 5 * a hiitftan* 
art 

Includes PC Paint Bru ah and Cat Reader 


MARS 800 SCANNER wODPi.MStiadMflr 

Gray, inverse Mode. Resolution &4CG flol-in squared, 
12 halftone peUama. ._ 

ONLY., .........,.........$278 




AND SCANNERS 





MEMORY EXPANSION BOARDS 


COMPAQ MEMORY l 



ItTEI 




afleraO/aot^&ssE 
DESK PHD 2&6E.38fiS 

sizg 

_ 

S350 







3S&33. 4B&25 
& SYSTEM PRO 


$299 

(1695 

(7900 

\ ~ MEMORY EXPANSION BOARDS 1 

1 MODEL 617K 1MQ SMG 4MQ mQ 1 

^ \-M. i I'. 


S32S 

$495 

£799 

S1299 

3B8/»E/E5E 

sees 


5209 


(529 


Pprlflbla3BS 




$895 


PortabM LTE 



$203 



SLT/286 

_ 

(199 


S9W 




Tjg? 


HI Jr.y 

: r 


WM 


pQ/lrllil/i II' 


S17S 


DESKPRO 366/16 


SI 90 

$409 


| 


RAMQUEST 0/16 The only card 
expandable to 3ZM& 1 cm IBM PCs. XTs, ATs, 
PS/2 Model 30-2S6 as well as compatibles. 
Supports both 8 and 16 bit bus. Uses 256K, 

1 MG or 4MG Modules, w/ BK.$269 

RAMQUEST EXTRA 16/32T1ie onlyG-SMG. 
0 wait stale card for PS/2 mod 50. 60, A B0 
which fully supports both 16 and 32-btt memory 
accafis. Includes 1 SER and 1 PAR port plus 
Iree serial cable. £MS 4.0 and OS/2 compatible. 
Uses 256k and/or 1 MG SIMMS. $299 

1 1 I !■ I Ml I I M 

TINY TURBO 286 Low COBS, high speed, holt stol 
PC/XT - AraHwalps your PC/XT with a 6MHz SO206 
mleropfOctsiMT. 00207 walk chip Basket .$229 

TINY TURBO XT High spaed naif aksl accela- 
ralaf lor PC/XT ADceterates your PC/XT up 1g 4 
HmeE laElnrwilh a 12 MHz BO206 micropfDcetiSDf, 

60267 Mwh wp sodwi.... $259 

wumm msm m 


UNI-682 RT _..__ $149.95 

Tests speed plus, parameters 

UNI-003 RT .... $199.95 

Tests standard SIMM Modules 
256 X 8, 256 X 9, 1 MG X 9, 1 MG X8 

CALL FOR OTHER OPTIONS AVAILABLE 


VIDEO ADAPTERS 


1024 VGA t024 X 768 to 16 simultaneous 
colors. 640/4B0 to 256 colors. 132 col X 50, 
43,25. 1024 X 760 1 000/600 driver* 132 col 
.-.-...$159 

SUPER VGA 800 X BOO Rfflokrtion/ 256K 
RAM/ & or 16 bet. 132 col X 50.43.25,' LlM 
Drivers/ 800 X 600 drivers tor Windows, Aulo 
CAD... $109 

VG A S40 X 400 Resolution/256K HAM. 8 or 16 
bil.. $89 

Multi EGA 640 X 400 Resolution on multiple 

frequency monitors- 640 X 400 * 752 X 410/ 
256K RAM'Dnvers Tor Auto GAD, Windows and 
Lotos . $89 

^SHESEESsEIS* 

VGA WONDER 256™i!bC.K vktan nwmwy, 
user upgradable) Same as VGA wander 512™, 
except wiih 800*600 m I Sector and 1024x768 
In 4 colors, * ‘ 1 


HE 

EGA CARD 640 X 400. 1$ color. EGA'MGA' 
CGA/htenculas . $89 

VGA CARD 1024 X 768, 16 color.VGA/ EGA/ 
MGA/CGA ....S119 

MONO CARD w^arallel port..$25 

CGA CARD w/parallel port .,.,..,...,.., $25 

DOS 3,3/GW BASIC...,.$59 

DOS 4.0/GW BASIC. $65 

PAINT BRUSH.. $39 


1ETgl;13.IJ.Uil.M 

TOPHAT - Does backfill conventional memory 
from 512 to 640k on AT/ w|Jh QK .S69 

TOPHAT II - Same as TophAT/ wtth 12EK $85 

BOCARAW''XT Provides up to 2MG erf expanded 
memoiry for e hit &us, Operates up to 12 MHz - 

Uses 256K D-RAM' with 0K...$169 

with 512K. $169 

BOCARAM/AT Provides up to 2MQ L1M EMS 4.0 
and/or 4MG ol extended, expanded or backfill 
memory. For 16 bit bus. Operates up to 16MHz, 

Uses 256K D-RAM/with 9K.$199 

wth 512K.$189 

BOCARAM/AT PLUS Provides up to 8MG ol 
exleoded, expanded or backfill memory. 
Operates up lo 33MHz and Is sel thru sortwara. 

Uses IMG D RAM' wiih BK.$i29 

with 2MG h ,„._..$299 

BOC AH AM/AT I/O PLUS Provides up to4MG Dt 
extended, expanded or backfill memory.For 16 
bit bus. Operates up la 33 MHz and fs sel thru 
software. Hag serial and parallel port, Uses 

IMG O-HAM/ wflh&K.$165 

with 2MG __$319 

BOC A RAM 30 Provides up to 2MG or 
expanded memory for IBM PS/2 model 25 r 30 
and 8-bil bus PC lhal utilize3.5in. Iloppy disks. 

Uses 256K D-RAW wiih 6K.$149 

willi 2 MG.$269 

BOCA RAM 50Z Provides up to 2MG, 0 wait 
stale, expanded or extended memory tar IBM 
PS/2 model 50, 50Z.60. Uses IMG D-RAWI/ 

wrth OK.,-..$160 

with 2MG $299 

BOC ARAM 56/60 Provides up io 4MG 
expanded, eirtended or backfill memory tor P& 
2 model 50. 60 Uses IMG D-RAM/ 

wiihOK.^...$160 

with 2MG ..$299 

I/O XT 02 41 For 0-bJt bus. Has dock, parallel 
port, serial port' and optional 2nd serial pori .$49 

h'O AT Far 16-bll bus. Has parallel part, serial 
port, and optional 2nd serial port. ..... $69 

I/O SER 2 Add 2nd serial perl, to I/O AT or I/O 

BOCA MCA PARALLEL CARD Adds i 
parallel port to PS/2. System... $69 

BOCA MCA SERIAL/PAR A LLEL 
CARD Adds 2 serial and I parallel port lo 
PS/2 Syslem ....... $119 


RAM 3080 DELUXE Uplo3MG Setectabfe 
memory addresses, Expanded Memory 
Specifications {EMS) 4-0 / OS/2. Can to used 
to backlrll base memory up la 640K and rha rest 
as expanded and/or extended memory. Uses 

356K D-RAM.«....$99 

Wiih 512K.....SI 39 

RAM 8000 Up to BMG capacity.''support to 
base, extended or expanded memory to any 
combination. Fully compatible wiih Lotus, Jnlef, 
Mfero5oti, EMS 4,0. EE MS. Supports Multi- 
Tasking end DMA Multi-Tasking in hardware, 
Soltwars configurable (no dip switches to set). 
Full 16MG window far future expansion . Zero 
wail stale, uses 1MGD-RAM .. $239 

RAM 10000 Up to 10MG apaclly/&uppwl to 
base, extended or expanded memory in any 
combination. Compatible with Lotus, total. 
Microsoft, EMS 4.0 Operates with no additional 
wait States, Uses IMG 0-RAM..$159 

■ 

DFI 3 BUTTON MOUSE -Michosoil Com¬ 
patible wteottware included-,^..,,.S35 

384 Multifunction Card.$89 

tor PC/XTExpands to 3S4K-SER/FAR/CLK/ 
Game port. Uses 64K DRAM 


UNITEX 


MARSTEK 3 BUTTON MOUSE 


4 Adjujuabitf ppl up ip 13HU 
SOFTWARE INCLUDED. 


$39 


Retail Office 
1025 E. Twain 
Las Vegas, NV 89109 
Phone: (702) 732^8689 
FAX: (702) 732-D390 

1 -(800J-843-8414 

Mon - Fri 8am - 6pm 
Sat 8am - 2pm 




- 


Nd tof MC Or VISA 

Twmt, MC * VISA ■ COD * CASH * AMEX 4% 
Purchase Orders irom q 

20en nealDcking lee a 


SEND ALL MAIL ORDERS TO 

P.O. Box 19772 
Irvine, CA 92713 


Mali Order Division & Retail Store 

17222 Armstrong Ave. - Irvine, CA 92714 
Phone: (714) 251-UNTX(25l-8 6 8 9) 

Fax: (714) 251-8943 

1 -(80Q)~533^ 0055 

Mon - Fri 7am - 5pm 
Sat_9am - 2pm 
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niteXf Inc 

_ 



ORDER DIVISION 


Computer Systems 
and Hardware 



We Accept Purchase Orders from Qualified Firms, 
Universities and Government Agencies 

FROM ANYWHERE IN THE U.S. T ^ ^ x ~ A 

CANADA, PUERTO RICO AND 1 / Q A A \ Cll AACC 

THE VIRGIN ISLANDS. J " J "UVJJ 


CALL for pricing on additional 
FLOPPY DISK DRIVES, HARD DISK DRIVES , 
PRINTERS AND MONITORS 


|/ 

W* 




SPECIALS 


OFI Mouse 

3-Button Mouse 
with Selectable 
Sensitivity 
Software included 


200MB Hard 
Drives 

Conner 3204 

$899 

Rodisne 

R03259A 

$825 


360K Floppy 
Drives 

Panasonic & 
Mitsumi 
XT Only DS/DD 

$39 



HARD DRIVES 


KALQCK 20 MB XT 20MB.MFM.3.5 HH,4Qms.$225 

MITSUBISHI 40MB,5,25HH h MFM, 23ms .$319 

MITSUBISHI 60MB P 5.25HRRLL 28ms ..,.. $419 

CONNER 3204 200MB,3.5HH,RLU1CE 1 16ms.$899 

RODIME R03259A 200MB, 3.5HH JOE .$825 


MODEMS 


EVEREX 


Internal 1200 BAUD. 

Internal 2400 BAUD.. 


$129 


Internal 2400 BAUD w/MNP 5.$169 

External 2400 BAUD w/MNP 5 .-. $199 


UmteA' {HAVES COMPATIBLES) 

Internal 1200 BAUD.....™„$59 


External 1200 BAUD.,,.... 

Internal 2400BAUD.---™--- .$69 

External 2400 BAUD.......$129 


FAX BOARDS 


.. , , Now works with 

* CalCUIUS EZ-FAX Windows 3M! 

The mosi Highly kmcBGfllt, Fully Idadfld, Gael effective FAX board 
mantrfadunetJ. 

cam Group til 

Provides tully concurrent background operation. AJtew& use* te transmit, receiffl 
and vie 1 * boaim^rtta an screen Ones ir» memory, the transmjES*cin& hlfly be 
edited ter retransmission, printed, stored lw lulUre, W *£eardied oh your bard 
drive. SOFTWARE INCLUDED 

CAI, JIOIFX i hand) Unites Price $189 

CA L miF\ 1 9600 baud) unite* Price $269 


ZOLTRIX 96/24 9600 baud. Ewtd'recava tax card with 2400 baud m whnn 
SOFTW AF E IWCmOED- ... _$239 


SCANNERS 


LOGITECH SCAN MAN Compatible with the Calculus EZ- FAX 
Scan man le a Multi-Resotelion Scanner. Real Sme screen imagw 

{jantjrabon wbrie scanning. Using lhia band scanner ma^ea faxing your scanned 
images a simple wav* of Ihft hamd mnnn 

ULfltttSL INCLUDES CALCULUS EZ^AX 

DEST PERSONAL SCAN Combines two of die best scanning platforms 
mlo one, compact unrt Full page hand held and ten page sheet Feed scanning 
in one dentes- Perform "tree hand" scanning iMIh Ihe tell oagtf hand hed 
unit-books, maps, techncaJ documnids. oddly shappifd erigtatfls are easily 
Scanned Floe* (Ite I'Uted held gnu into die lender base and automatically scan 
up lo ten pages si a time, wiihin seconds 

TlieDEST Personal Scanned comes, bun dies wrth Recognize!, DEST'scnbcaJly 
acclaimed omnifont optical character rdcOgPiWn (OCPf solwars To^eBrer 
IFiesa innovative products Piter IhP most 0331 elective. high, accuracy OCR 
icduihsn ava*toie ipr (he P G. 

3an dpi reaoSutrcn, Halftone scanning with 64 levels ol gray .. . $649 


Check Out these Great 
Computer Systems Buys !! 


LJ 


UNITEX COMPUTER SYSTEMS 


WITH FULL 1 YEAR WARRANTY 


J 

■ 

q=FT 

i 

i 

| iil — 


The New 386 Personal Computer Systems from Unitex have some 
in credible features that outperform machines that cost hundreds of dollars 


more! We have the configuration with exactly the options you want 


| ALL SYsTeMsTnCLUPE DOS 3.3 AND GW BASIC | 

UNITEX 386 SX/16 


1 14" VGA Paper White Monitor 
Phoenix Bios. 

1 1 MG on Board Memory (expandable to 8) 
1,2MB Floppy Drive 
i 2 EA, Serial and Parallel Porte 


■ 1 Game Port 
lii 1Q1-Key Click Keyboard 
3 Button Mouse Included 
Supports E MS/LIM 4.0 
Has Mathco Socket 


INCLUDES 
60 MB HD 


OUR PRICE 


INCLUDES 60MB RLL HARD DRIVE 


$1295 


□ UNITEX-386-20 


2QMHz 

1 MG RAM (expandable lo 8 MB) 

1 -2MB Floppy Drive 

Fast IDE 1,1 hard/floppy drive controller 


200 Watt Power Supply 
FCC Class B approved 

■ 101 keyboard 

■ Supports E MS/LIM 4,0 
Has Mathco Socket 


OUR PRICE 


$899 


UNITEX-386-25 


25 MHz 

1 MG RAM (expandable to S MB) 

1 2 MB Floppy Drive 

Fast IDE 1.1 hard/floppy drive controller 


200 Watt Power Supply 
; FCG Glass B approved 
101 Keyboard 
Supports E MS/LIM 4.0 
Has Mathco Socket 


AVAIL. WITH 

64K CACHE 


OUR PRICE 


$1199 


UNITEX-388-33 


33 MHz 

1 MG RAM (expandable to 8 MB) 

1 2MB Floppy Drive 

Fast IDE 1.1 hard/Tloppy drive controller 

200 Watt Power Supply 


FCC Class B approved 
■ 101 keyboard 

Supports E MS/LIM 4.0 
Has Mathco Socket 


INCLUDES 

64K CACHE 


OUR PRICE 


$1899 


■ VENDEX HEADSTART 286/12MHz COMPUTER SYSTEM 


a I2mhz Motherboard 

80287 Math Go-processor Socket 

■ Switch able Speed 

■ 8 Expansion Slots 
1MB RAM 

■ 1.1 IDE FD/HD Controller 

■ 1,2MB Floppy Drive 

1 YEAR WARRANTY 


m 2 Parallel Printer Port 

1 Serial Port (RS-232 Interlace) 

■ 101 - Key En han ced Keyboard 
m DOS 3,3 & GW Basic 

■ 200 Watt Power Supply 

■ FCC Class B approved 

■ Award BIOS 
MADE BY SAMSUNG 


OUR PRICE 


$579 


SYSTEM OPTIONS (Add-ons to systems only) 


FLOPPY DRIVES 

MONITORS 

WDEO CARDS 

CASES 

POWER SUPP. 

V 36CK. $60 

V 720K_. $75 

V 1.2MB,..$79 

V 1.44MB (3.5! .,.,$89 

V 12" Amber w/|tl( and 

swivel base.$79 

V 14" Paper w/trlt and 

swivel base.$99 

EGA Odor,.$299 

VVGAcotof,.. .$319 

V Super VGA Cafc>r.$4l9 

V MQnochrame(72DX) gr 

Color Graphics (320X) 
with parallel pod.S26 

V Rnr^ EGA $99 

v 1 Baby...........$190 

v 1 Mini Tower $100 

v 1 Full Size Tower..$169 

^ XT 209W.$30 

V AT 230W.$30 

MOUSE 

V Boca VGA...$99 

V Boca Super VGA..S109 

V ATI VGA Wonder $279 

V 2 Button..., T .....$19 

V 3 Button.$35 

f Ihclutkw SoKwro) 


-Retail Office - 

1025 E, Twain 
Las Vegas, NV 89109 
Phone: (702) 732-8689 
FAX: (702) 732-0390 

1-(8Q0)-843-8414 

Mon - Fri Bam - 6pm 
Sal Bam - 2pm 


TERMS AND CONDITIONS 


Terms: Cash * HC or VISA ■ no surcharge 
AMEX only add 4^haftcW»g ley 
COD. Purchase Orders Injm qualified tents 
20 ; i raElochmg fee on non-defective returns. 
Prices subject te change 


SEND ALL MAIL ORDERS TO 

P.O. Box 19772 
Irvine, CA 92713 


Mall Order Division & Retail Store 

17222 Armstrong Ave. * Irvine, CA 92714 
Phone: (714) 251-UNTX(251-8 6 8 9) 

Fax: (714)251-8943 

1-(800)533-0055 

Mon - Fri 7am - 5pm 
Sal Bam - 2pm 




* /ffrejpi f ppc. ix 1 1 
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“gives you all the C 
language routines you 
need to write an impres¬ 
sive scientific graphing 
program of your own. 
Highly recommended.*” 
- PC Magazine 



IBM 0 PC (with source code) $395 

Circle 309 on Reader Service Card 

Macintosh® (no source code) $295 

Circle 310 on Reader Service Card 

Licensed for personal use only 

1W1 


DEC® VT220/102/52 
& Tektronix® 
4010/4014/4105 
Terminal Emulator 
for IBM® PCs 


Circle 311 on Reader Service Card 

VTEK -HP has added full 
VT220 emulation to VTEK 

New High Performance features: 

'"*■ TIFF export 

Color PostScript® and viewable EPS 
HP-GL/2™ and PaintJet XL™ support 
“*■ Full national character set support 
Telephone dialer 
faster and uses less memory 
"* requires ’286 or ’386 and VGA/EGA 
VTEK-WP $245 VTEK $195 

Scientific Endeavors 

508 North Kentucky Street 
Kingston, TN 37763 USA 
(615)376-4146 FAX:(61 5) 376-1571 


QUARTERHORSE 

High Capacity 
Tape Subsystems 

for Disk Backup, Data Acquisition, and 
Archiving 

Everything you need in a singte, high-quality 
package; Drive, SCSI Host Adapter, Enclosure, 
and DSi's Backup Software. 

• 320/520 Mb 1/4“ CT ,... si,495 

• 1,2 Gb 4mm DAT ,.$3,195 

• 2.3 Gb 8mm HS.$3,695 

New: 450 Mb 3480 CT . ,. , $4,295 
Optional Application Interface Library 
(in l C s ) available. Full Support. 


Terms: lLS.-Vlsa ( CQD*pre-appvd, credIJ. 
Other: Prepaid wire transfer. Inter- 



national letter of credit. 


DATA STRATEGIES 
INTERNATIONAL, INC. 


<mj Capital of TX Hwy. Sfe. 420, Austin. TX 7S7W 


(£125 338-4745 FAX (512) 345 1320 


9-Track Tape Subsystem 

for the IBM PC/XT/AT 



Now you can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 1600 or 6250 
BFI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com¬ 
patibles. Subsystems include 7 " or 10Vz” 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa¬ 
tion, call us today! 

flURLSTRR '* 

9611 Jrondale Ave,, Chatsworth, CA 91311 
Telephone; (BIB) 83Z-5B2Z 



Circle 97 on Reader Service Card 


Circle 294 on Reader Service Card 


PC Communications 

Coprocessors 



Our communications coprocessors offload serial and 
parallel communications tasks Irom PC's used in 
dedicated applications. R8232 and RS485 style 
communications. Easily programmed using C. A 
memory mapped interface to the host PC allows high 
speed data transfer and simple buffer schemes. 
From 64k to 512k of memory local to the coprocessor 
but accessible from the host PC, Used in many in¬ 
dustrial and business systems to dramatically Im¬ 
prove performance compared to standard PC serial 
port implementations. 

Z-World Engineering 

1340 Covell Blvd., Davis, CA 95016 

(916} 753-3722 

Fax: (916) 753-5141 


Little Giant ' 

C Programmable Controller 

This shirt pocket 
sized computer 
interfaces directly 
to the outside 
world. Use It to 
control anything. 

Instantly program¬ 
mable using your 
PC with Dynamic 
C. ROM and bat 
tery backed RAM to 1024k bytes. 0 Channel, 10/ 
12 bit, A/D with conditioning. High voltage and 
current drivers. Battery backed time and dale 
clock. Watchdog and power fail. 4 serial channels, 
24 parallel I/O lines. Timers. Integral power supply. 
Terminations for field wiring. Expansion connec¬ 
tor, Plastic or metal field packaging available. 
OEM versions from $199.00. 

Z-Wo rid Engineering 

1340 Coveil Bh/d , Davis, CA 95616 

(916) 753-3722 

Fax: (916) 753-5141 



Circle 380 on Reader Service Card 


Circle 381 on Reader Service Card 


9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 



$1995 for 1600/3200 BPI 
$4995 for 1600/6250 BPI 
$6995 for 800/1600/3200/6250 BPI 
CALL 1-800-289-4TAPE 

Laguna Conversion Systems 

1401 South Pacific Coast Highway 
Laguna Beach, CA 92651 


Circle 198 on Reader Service Card 


Introducing 

ITR VISION 
c Software 


The Software Solution 
To Image Compression 

* IBM Compatible MS-DOS 3.0 or Higher 

* Uses EMS 3,2 or above to Handle 
Large Images 

* Variable Compression-Up to half a bit 
per pixel 

* No Extra Hardware Needed 

* Uses High Resolution TGA Files 

* Includes Proposed JPEG Standard 
Compression Modes 

CALL NOW TO ORDER 

1-800-966-4487 

MAJOR CREDIT CARDS ACCEPTED 


Circle 186 on Reader Service Card 


* 695 °° 

Special Offer 



440 BYTE* NOVEMBER 1990 
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Scon Brl I 
BeirordAcdr 

SS' 


fansgrtg Your t 


PCTarttyush IVpIus 
Pertomi vmOKignar & 1 

I'l-i •••■'l! 

Puttshers Pirlbrusn 
win PuWshmg 
Veriua Pro E*«nson 
Mfc | j4n a 
BuMwAHMIOi 
Dan Br Ain's PageOa 
Corporate Ladder 
Draw RMtact 
Freejar.ce Pl«3.<M 

11®** 


anon Personal Developer 
>w..-k>r* • 

5 

£se IV 

)ase IV Developers Edition 


p/RSKffiLwa* 


.otus 123 ver 


T Te M 


ACCOUNTING 


DESKTOP PUB 


LANGUAGES 


GRAPHICS 


SPRDSHEETS 


ffBESBSillff 

Uasterpeoe 


Omni Mouse III 
Qmrn MonS H: 
vsBuSnS ^ 


SSSt»r" 

. MV 


MICE & ACCES. 


INTEGRATIIVE 


SONY DISKS 


WORD PROC. 


XENIX 


UTILITIES 


INSTRUCTION 


fond* VGA 720*400 2$9 

Wtsubsh Diamond Scan 479 
PMMmlSl iH 

Pitts 1 


y5S 9 m 

MUtiejmc 
CMS 14‘ Mul 
1024a768 


IIUUU /B6k 5749 

11000/1200 SE/XE 
IMB/2MB Call/$299 
11600/3100/3200/ 

5200 2MB _ S29S 


Jlodata ML 390 24 pin $455 
)kxla1a ML391 24 pir S6'9 

*.L ^4 i 111 tCk CA 


Conner 200MB 18ms $945 

SmBST™ $188 
30MBST238R M99 
40MBST251-1 :259 

60MB ST277R ! 249 
80MB ST4096 ! .538 

20MB §1125 3.5* ! .238 

30MBStl^3.5* 1.258 

WESTERN DIGITAL 
WD100QV-MM1 HOC $88 
WD10O3V-KW2^uC S99 
WD1003V-SR1 RLL $88 
WD10O3V-SR2RLL $115 
WD1006V-MM1 1:1 $88 

WD 1006V-MM2rc^u $118 
WDXT-GEN2/XT HDC $58 
n Mflitj 20MB xf W K349 
WD 3 5' 40MB IDE AT $415 


rawonc KXP nao 
Panasonic KXP-1191 
Panasonic KXP-1124 
Panasonic KXP-1695 
Panasonic KXP 1624 
KXP 4420 LASER 


Diconix 150 plus 
T1 Laser 

Sharp Laser SX-9500 
NEC 2200 


Otodata ML 320 
Olddala ML 321 
Oktoata ML 380 24 pin 


TOSHIBA 


ZENITH 


PRINTERS 


SOFTWARE 


LAN CARDS 

169 ’ 6 bit 4 in 1 

S int 5 port Hub 

8 port eifi Acsve Hub 

lus $154 8 at Enel H 

itar.'Bw $169 16 Bit Hi-wtEnet Novell 


FUckeT 

I COMPUTERS Slffl 


BACKLIT NOTEBOOK 

# 9.5 Mhz-20MB $1295 $34 mo 
only 6lbs 

POQET $Call$ 

ATARI Portfolio$359-$ 15/mo 


PALMTOP 80C88 MS DOS compatible. 
Lotus 123 file compatible. Word Proces¬ 
sor. Address Book. Appointment Diary 
Phone Dialer. Up Download thru parallel 
port to printers PC/XT/AT/386.0 


SHARP Notebook 

PC 6220 $79/mo | 

* 286-12Mhz 

♦ 20MB hard drive 

# Backlit super twist VGA-LCD 

# Weighs 4.4 lbs.-11"x8.5‘x14" 


FAX 

15/ mo 


Super Sport 
1MB/4MB SlW/Col 

7386-20/25/33 
1MB/2MB SI45/249 

4MB $649 

Z386SX 

7MB $199 

WESHiSESKi 

SL1 1MB 5IW 

LTE 286 

1MB/2MB $295/475 

DeskPro 286 
20/20E/25/286-E 
1MB/4MB $165/440 

DeskPro 386S 
1MB/4MB $165/495 

DeskPro 386/33 
2MB $295 


IBM PS 2 


Mat 0 U/ 0 UZ/ 6 U 
512K/2M8 $75/225 

Mdl 70-E61/121 
I MB 

Mdl 70 A-21 
2MB 

Mdl 80 141 
1MB 

Mdl 80 111/211 
2MB $299 

4019 Loser 1MB $299 


EPSON FAX ■ RICOH 


F1000 S419 
F2000 $550 
F3000 $599 


CANON FAX 


Fax (Am 15 
Fax pnone 20 
Fax (Mm 23 
Fax (Mm 26 
Fax (Mm 35 
Fax 222 
Fax 270 
Fax 350 
Fax 450 
Fax 630 
Fax 705 
Fax 770 
Fax 850 


$125 

$245 


$199 


HP LaserJet 


$145/209 


Hr H/IIU I 
1MB/2MB 
HP IIP/I! 
1MB/2MB 
4MB 


$145/245 

$325 


MATH COs 


386SX 

8Q287-8 

80287-10 

00287-12 

80387-16 

80387-20 

80387-25 

80387-33 


scan 

$125 

$195 

$204 

$269 

$295 

$389 

$455 


$1099 
$1399 
$1595 
$1845 
SI 899 
$2149 
S3399 
$2849 


PANASONIC 


KXF120 $749 

KXF220 $1045 

KXF 320 $1335 

KXF 50 $CALL 

KXF 90 JCALL 

KX110 $CALL 

UF170 $925 

PDE120E $495 

PDE160E $679 

PDE170E S979 


MURATA 


M900 5395 

Ml 100 $499 

Ml850 $698 

F25 $769 

F37 $849 

F40 $1110 

F45 $1299 

Samsung 1010 $399 


RF810 
RF860 
RF910 
RF920 
Fax 15 
Fax 25 
Fax 35 
Fax 80 
Fax 95 
Fax 105 
Fax 1010 
Fax 1 POOL 


$999 

$1199 

$1795 

$1819 

$2795 

$2995 


SHARP 

F02T5 

$499 

FO230 

$599 

F0333 

$699 

FO510 

$759 

FO550 

$1199 

F0750 

$1499 

F0800 

$1695 

F05200 

$2499 

UX110 

$455 

UX 181 

$595 

Gws l1(V220v 

$499 

Audiovox 1000 

$359 

AFLCOO .. . 

$499 

FAX CARDS 

Quatfcn JT 9600 

$299 

Hayes JT 9600 

$459 

9600 FAX 12400 

Modem card 

$299 

Complete 


PC 9600 

$394 

9600 Faxed 

$184 

MODEMS 


T3600 

T3750 


$659 

$748 


2400 mt $69 

2400 exi $Call 

9600 ini $395 

9600 exi SCall 

Archer 2400 vex $82/116 
2400 MNP t/e $155/225 
9600 v32 MNP5 i $745 
Emw 2400 MNP51 $175 
2400 MNP5 ext $194 


SCANNERS 


Sharp JX 100 $665 

Sharp JX 300 $2779 

Sharp JX 450 $4779 

Chinon DS 3000 $549 

Chinon DS 3000/OCR $699 
Epson Color SCall 

HP ScanJet $1385 

Oscam 400dpi fullpg + 
doc feed ♦ OCR $695 

Panasonic 505U $784 


Panasonic 506U $1078 

Panasonic 307U $989 

Complete PC 12 pg $ 165 
Complete PC full pg $499 
Logitech 5* ScanMan 
. rv'o <1000 

DEST 81/2 scan ♦ OCR $699 
Mars «aap 4- Hand * ocr $ 179 
Mars 800dp. 5‘ HandScan 
+ OCR $299 


No money 
down OA 


800-383-3199 

orders only 

714-898-8626 

customer service/foreign orders . 

FAX: 714-891-1202^ 

M-F 6am.-6p m Sat/Sun^ ^m-2p.rn.j 


LAP¬ 

TOPS 


TOSHIBA 

MONTHLY PAYMENTS 


TOSHIBA T1000 $599 $23/mo 

TiOOOSE NoieDook SCALL 

Ti 000 XE. 1200 XE Notebook SCALL 

T1200HB20MB $1599 $58 mo 

T1600 286 20MB $2399 $64 mo 

T1600 286 40MB $2585 $69 mo 

T1600X40MB SCALL 

T3100E 286 4 0MB $96 mo 

T3100 SX 40MB 80MB $3585 C ALL 
T3200SX40MB SCALL 

T5100 386 100MB $4199 $112mo 

T5200 386 40MB $4479 $119 mo 
T5200 386 100MB $4879 $130 mo 

SHARP 

PC 6220 Notebook 20MB $79 mo 

PC 8081 80MB Coto' VGA S$i69 mo 
PC 4741 Mini Laptop SCall 

PC 5741 40MB VGA $93 mo 

LEADING EDGE 

386SX with 20MB $1995 $52 mo 

386SX wth 40MB $2095 $57 mo 

TEXAS INSTR. 

T112 286 20MB v,.» S1895 s ,p° * 
T145 286 $2349 $63 mo 

Notebook 286 20MB VGA-Jibs SCALL 

ZENITH LAPTOPS 

Minisport NOTEBOOK SCall 

Supersport 184-2 $1695 

Supersport 286 20MB $2499 

Superspon 286 40MB $2699 

Supersport 286E 20 40MB SCall 
386SX 40MB $3899 

NEC LAPTOPS 

Ultralile 2MB NOTE BOOK * SCan 
Prospeed 286 20MB $Cah $67 K mo 
Prospeed 286 40MB SCall $78 ,} -mo 
Prospeed 386SX SCall Si02.'mo 
Prospeed 386 4CMB S3499 $92 mo 

MITSUBISHI 

MP 286-210 2 FD $1265 $35 mo 

MP 286-220 1 FD 20w* $1639 $45*no 
MP 286-240 t FD. 40«* $2139 $58 mo 

COMPAQ LAPTOPS 

LTE20MB $2139 $58 mo 

LTE 286 20MB $2525 $80 mo 

LTE 286 40MB $2699 $87 mo 

COMPAQ SLT 20MB 40MB SCal I 

COMPAQ SLT 40MB SLOW 

SLT 386SX VGA SCall 

EPSON LAPTOPS 

286E 20MB removable $2198 $60 mo 
286E 40MB removable $2349 S65 mo 
386SX 20MB removable $3’59 S85mo 
386SX 40MB • $3299 $89. mo 

GOLDSTAR 

GS500 286 20MB $1495 $40 mo 
GS520 386SX VGA 40MB LOWS-Call 

HYUNDAI 

LT4-286 20MB VGA $50 mo 

LT5-386SX 20MB $64'mo 

NB-286 20MB $7lmo 

Tandon LT286 LT386 40MB SCall 

Panasonic CF150 B •««.. $599 S23 -* 

Altima 386N SX Notebook SCall 

Bondwell 310: 286 40MB $1695 


DESK 
JK TOPS 

386-20 Goldstar 

$1895 

40MB 0 '!ve VGA monio’ system • i year warran?* • 

MS DOS i Acr-a Weds FREE 

386SX Goldstar 

$999 $25 mo 

I MB RAM • • 5 V 2MB loppy erv# • 1t rtetloar** 
contrails' • 

Goldstar XT 

$399 $16 mo 

BMrti iBVt xT ccmpaic*• 766K HAM• T 5' 4' 360K9 
ED • Coot mono cans 


486" 25miiz 

4 MB RAM (tjQKQQ 
100 MB HD 


UR DM ■'.''I Mi H Dri I 

SSm wcaipij 

Okdala ML2410 24p $1 


$1099 


HP i iMprlnlBi 
HP 2D Laser printer 


V ! 5K 


HI MMi 

Eoaau£61Q 


r 6000 




im X]MB25ma 


4 MBRAM (^QKQQ 

lOOMBHD 

Magnavox XT 
20MB $599 $21 mo 

9 S 1 rt* IBM XT oompatibH) XBK RAM t 5 V 360KB 
FD Catw mono ca*o 

386-33miiz 

40MB mono $1895 

IBM PS/2 

Model 25 Monorcolof $975.1229 

IBM 8530-286 2CMB.30MB $16951896 
IBM B555 SX-30MB $2695 

IBM 8555 SX-60MB S3025 

IBM 8560 286 44MB $3175 

IBM 8571 E6i 061 $3495 3895 

IBM 8570 A61 S5845 

Portable 70 60MB 120MB SCaH 

IBM 0570-121 20Mrtz 386 $4450 

IBM 057O-A21 25Mhz386 S6195 

8580-041 l6Mhz 386.4CMB $4195 

8580-111 20MHz 386.115MB $5795 

COMPAQ 

Deskpro 286E 20MB40MB $2099.2399 
Deskpro 386S $Cali 

Deskpro 386 20E 40MB $4275 

Deskpro 386 20E110MB $4799 

Deskpro 386.25E 84MB $5495 

Deskpro 386 25E 110MB $6195 

Deskpro 386 25E 300MB $8495 

Deskoro 386-33 84MB $7245 

Model 486 25N 

120MB320MB'650MB SCALL 

Portable III 20MB 40MB $3395.3998 
Portable 386 40MB’KX)MB $47995599 

APPLE MACINTOSH 

Portable $3899 

Mac SE 30 40MB $2950 

Mac IIX 40MB $4150 

MORE LAPTOPS 

FORA 386SX 40MB VGA $2395 
FORA 386SX 100.200MB $27993098 

PACKARD BELL 286-VGA20 $1995 

Samsung GS 3600 VGA 40MB $1959 
Samsung GS 5200 $1495 


SCALL 

$33953998 


Telephone Product Center 
12603 Hoover St., ( 
Garden Grove, CA 92641 


Terms: These are pre-payment prices discounted 2.9% for cash. Discover, VtSA/MC/COO are not considered pre-payment. Restocking 20%. We accept Cashiers Checks. We check for stolen credit cards. Prices and availability 
) A00BYT subject to change, ail sales are final. Defective items repared, in warranty. A $5.95 handling change will be added to ail orders. NO RETURNS. Monthly financing payments are approximations only. 


Circle 339 on Reader Service Card 






































































YEAR END CLEARANCE - EVERYTHING GOES 

Full Page Scanner. .$269.00 Letter Quality Daisy Wheel Printer. .$119.00 200Meg Drive. .$849.00 


"We guarantee lowest pricing * on Seagate, Everex, Panasonic, DTK Systems, Samsung, all memory expansions, 
and many more name brand products. Also, NEVADA COMPUTER specializes in overstock, discontinued, excess, 
liquidation, bankrupt, etc. INVENTORIES, of which we purchase large quantities under dealer cost and offer 
to you at a fraction of everybody elses pricing. Savings up to 90% ofR All new with at least 90 day warranties." 


MEMORIES. .. 


i 


1MB Arid-on Module 
1MB Atfd-on Module 
4m Add-on Module 
4MB Add-on Module 
1MB Memory Exp. Bd 
1MB Memory Exp. Bd 
4MB Memory Exp. Bd 
4MB Memory Exp. Bd 
1MB Memory Exp. Bd 
4MB Memory Exp Bd 
1MB Upgrade Bd 
4MB Upgrade Bd 


Equta. Compaq For 

Part h Model H 

113131-001 386/2B/25/2Qe/286E 

113645-001 Deskpro 386S 

mmoor f 

112534-001 Deskpro 386S 

113644-001 Deskpro 336/206 
113633-001 Deskpro 386S 

113645-001 Deskpro 386/20e 
113634-001 Deskpro 306S 

117428-001 286E 

117429-001 286E 

110235-001 SU7296 

10BO70-OO1 


Low Price 

IBS” 

354“ 

499“ 

299“ 

369“ 

799“ 

799“ 

469“ 

1299*0 

39^ 




SF 

Description 

256 x 9 IBM 
IMeg x fl Apple 
IMeg x 9 IBM 
4Meg t 9 IBM 


0087 

00872 

0QB7-1 


- 


12QNS 10DNS BOWS 

19™ 29“ 33“ 

B5™ 95“ 

— 64“ 69“ 

_ _ 399D& 


[ m 1 1 1 

IMeg 1l9*o 2Meg 179« 4Meg 299™ 

HP HP 1049^ HP LASER JET II 1499“ HP III 1799™ 
All memory beards expandable lo 4 Meg. Specify Machine Type 


00287 

00287-8 

&02S7-10 


5MHz or less 
0MHz 

10MHz or less 

16 Bit 

&MHz 
8MHz 
10MHr 


E 


QGC207-12 Laplop 


60“ 

11&“ 

149*0 

149“ 

1B9“ 

216“ 

278“ 


32 Bil 

00807-16 16MHz 
80307-20 20MHz 
80307-25 25MHz 
803S7-33 33MHz 
80307-SX 

8020 m 




59“ 

ggnn 


359™ 

459“ 

559™ 

299“ 


512K Upgrade 
2MB Upgrade 
1MB Module 
2MB Module 
2MB Module 
1MB Mem. Beard 
2MB Mem Board 
2MB Exp. BMB 
4MB Module 
2MG Module 
4MG Board 
2-8MG Board 


Equlv. IBMPS2 
Pari # 

30F 5348 
30F 5360 
6450603 
S4S06Q4 
6450600 
6450375 
6450379 
6400605 
34F2033 
6450572 
6451060 
1407250 


RAM 


RAM 3000 DELUXE Up te 3 Meg (EMS) 4.0 OS/2. Back up base 
memory and expanded and/or extended memory, Uses rtrtnil 

256K D-RAM 99 UU 

HAM 8000 Up to &MG capacity/support io base extended or expanded 
memory In any combination Fully compatible with Lotus. Intel, 
Micmsoll. EMS 4.0, EFM5. Supports Mufti-Tasking and DMA Mulli-Taskmg 
in hardware software configurable (no dip switches lo set). Fob 16MG 
window for future expansion. Zero wait slate, uses IMG 

DRAM 199°° 

RAM ItKIOO Up to 10 MB extended or expanded memory. 
Compatible wild lulus. Intel, Mic resell. EMS 4.0. Uses ._ rtnn 

1 MB D-RAM 179 0D 


=FF 

=EE 


W» p CM«j 


Description 

64 x 1 ^*4$ 

64 x 4 

256 x 1 w 

256 x 4 
1 Meg x 1 


■SONS 

1» 




12GNS 
1™ 

£** jss 
ITS 




16 BIT MEMORY BOARD FOR 266, 306 AT 

QK-0Meg Board - 4.0 UM Compatible * Hew 5 Year Warranty 
• Conventional. Expanded and Extended Memory 
* Supports DOS. OS/2, UM/EMS S EEMS 
■ Operates with CPU Speeds to 33 MHz 
OK - t29*» 2 Meg - 246™ 

4 Meg - 353™ 8 Meg - 577™ 


TOSHIBA 


for 

Model # 

30/286 
30/286 
70-E61 8 121 
70 £61 & 121 
7Q-A21 
80-041 
80-ltl & 311 
7O/B0 
70/80 
70 A 80 
B0-A2I & A3T 
56-55 & 66 


TOONS 

IJDD 

5*5 

4TP 


3™ 

2" 



2MG Card Toshiba Portable T15D0 
2MG Card Toshiba Portable T31D0SX 
4MG Card Toshiba Portable T31QDSX 
512K Card Toshiba Portable 7310Oe 
2MG Card Toshiba Portable 13100 b 
2MG Card Toshiba Portable I3200SX 
4MG Card Toshiba Portable T3200SX 
3MG Card Toshiba Portable T3200 
2MC Card Toshiba Portable T510Q 
2MG Module Toshiba Portable 15260 
3MG Module Toshiba Desktop TB500 


Your 

Low Price 
59™ 
109™ 
104™ 
189™ 
2Q9™ 
149™ 
319“ 
599™ 
599™ 
449™ 
699™ 
499™ 


13™ 

6™ 

m 


290™ 

298™ 

790M 

14 a™ 

290“ 

290“ 

698" 

490“ 

290“ 

290“ 

340“ 


IX-12F 


■ 300 DPI * 16 Secs par page * .12 level Gray Scale 
• 1 year warranty • Ready to go Interface card and cable included 

List 1595 Your Price 499 00 

OPTIONS; OCR 199“ PC Paint By 2-Sbft 1.65 79“ 

Sheel Feeder [also works with HP)299“ 


-YEAR END CLEARANCE - 

IWfflf SUPPLIES LAST - WITH 1 YEAH WARRANTY 







FAX! MODEM CARP by Xerox j 111 

• Automatic Group III Digital Fax ■ Background operation 

* Send & receive, screen Images, scanned pages 

* 1200 Baud modem built on ■ Fax 96O0/72{l£l/40Oti l 2400 
* Software telephone cord * Hew. factory sealed 

lisi 695 Your Price 149 00 


WANGTEK TAPE BACKUPS | |: J: | j^EL PRINTER 




* 65MB per minute 

* Wangtec 5099EH24 drive 

* Wangtec B bit GicBO controller 

* Software * Menu driven 

* DC600 cartridge * Easy installation 

List 999“ Your Price 399 10 

4flMB backup works off floppy controller 


* 14CPS Letter Quality 

■ Manufactured by Silver Reed 
« IBM Centronics Parallel Interlace 

■ New 90 day warranty 

List 1149®° Your Price 149 00 

189™ 12 CPS version for 



FULL PAGE SCANNER BY ATST [ j j 

* IBM Interface £ Cable 
* PegePdwer Software 
A complete draw. 
Scan, fax packages 
■ 2Q0GPI - Automatic Sheel Feeder 

119 M OCR Software 1M« List 999°’ YOUr PflCE 269 00 


MODEMS 


|iiS»v|li|»(0#EMS ! : |:|H 

MANUFACTURED BY ZOOM PC 2430 HC INTERNAL MODEM 

- Fully Hayes Compatible * Monitor Speaker with Volume Control 

■ 240D/3O0 Baud Transmission Rate * Addressable COM 1,2.3.4 

* Compatible wHlh IBM PC. XT AT and Compatibles 

■ Futl Duplex Operation * Complete with ProConi m Software 

• Two Year Manu lecturer's Warranty • Aulo Dial/Aulo Answer 

List 199™ Ydur Price 79™ Each 
2400 BAUD EXTERNAL MODEM Usl 290“ Your Price 99™ 

FRVtw j 

EV-923 EverCom 12 3O0/12OO bps Bilcom SoTtware 
EV-941 EverCcm 24 2400 Baud Ini. Bitcom Software 
EV 345 External 2406 Baud 
EV-942 240(1 PS2.199“ level 5 MNP 

| : FLOPPY DRIVES 11 

360K ^ Ht. SVC ***, 

12 Meg 5^ 

720K 3V?" Drive w/5 f A u mounting 

f.44 Meg 3# * Drive w/5% " mounting . 

36€K Tandon TM130-2 Full HI fThe original IBM) 

We also carry Sony, Teac & ciders Please Gad 


l^^lSEAGAtEi 


IBM DIRECT REPLACEMENT 

150 WATT XT Comp. * UL Appr • 110/2OV input switch • 4 drives 49™ 
200 WATT AT comp * UL Appr. ■ 11Q/220V 'input switch 69™ 



12" Amber w/Tllt & Swivel Base 
14' Color 540 x 20a 16 colors 
14" EGA 640 x 350. 64 Cators/01 
VGA BOO x 650 Multisync Compatible 
14" VGA Demo looks new, 31 Dot Pitch 


EGA EV659, 040 x 350. Auto Switch 
VGA Viewpoint 16 Bil 256 Exp 512k 

NCC VIDEO CARDS 

MonoGraphics (Hercules Compatible] wllh Par. Port 
Color Graphics 1 Hercules Compalfblaf with Par Port 
Mono Card fed Only 
VGA Card 1024 * 768 (256K Exp SISK) 

STB mono/color card 


69“ 
209“ 
369“ 
449™ 
284™ 

H 

99 ™ 

179 ™ 


9 ™ 

189™ 

29" 


5T125-0 
ST125-1 
5T130 0 
ST130-1 
ST225 

ST230H (TILL) 
ST2S1J 

ST227R-1 (HLH 
ST4B9B 
ST4144 (RLL) 


AT KIT XT KFT 


2DmB 40msec 35" 
20mB 2Bmsec 3.5 h 
30inB 40msec 3.5" 
30mB 2Brrtsec 3.5" 
20mfl 65msec 
30mB 65msec 
42mB 20msec 
65mB 20msec 
80mB 28msoc 
120mB 28msec 


J249 

$269 

$289 

$309 

$199 

$219 

$269 

$339 

$549 

$649 


$299 

$319 

$339 

$359 

$249 

$279 

S339 

$309 

$599 


XT klls include cables, software (over 32MB) contruiter 
AT kils include cables, rails, self ware (aver 32 MB) 

11: i || | CONNER | l)lAflO^R)lVE | f| g 

40 Meg IB Mil Bee. 399™ 100 Meg iB Mj! Sec. 549“ 

200 Meg 10 Mil. Sec. 049™ 




CONTROLLERS 


FOR HARD DRIVES 

IDE Conholler 39™ 0 Bit WO Controller 

16 Bit WD Controller 2 1 109™ 16 Bit Everex HD/Floppy 11 

FOR FL0PPYS 

Super Floppy Connote 1 2, 36QK 720X fi 144 Pnves_59“ 


59“ 

99“ 


ORDERS ONLY 


800-654-7762 

TECHNICAL I CUSTOMER SERVICE / ORDER STATUS: 

702-294-0204 

FAX 702-294-1168 

ftepMrmjrf mlfr mpKl"* J’BOf* S¥Wd Hr 0 


All FTHduds DO Day Waranly ufllsra xlnlc-d uUicnnso. 

* ACCEPT IIMTERNffnqMAL ORDERS 


- HO SOFTWARE RETURNS 


NO SURCHARGE FOR MC/VISA/AE 

TERMS: 

MC ■ VISA * COD CASH * NET 

Purchase Orders from Ditallfled Firms 
Personal Checks * COD add S5.Q0 
20^i Restocktng Fee on Relurns Within 1S Da 
No Fteluods After 30 Days 
rn PRICES FINAL 



SE HABLA ESPANOL 


WOO Nevada Hwy. * Unit W1 
Boulder City, NV 89005 



SNIPPING; (mm 0 s ] UPS 
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NEW UNIQUE POWERFUL! 


INTRODUCING... 

NETFAX 


r © 


NETWORK FAX SYSTEM 



• Send from within WordPerfect 

• Automatic inward routing via TTI/CSID 

• Uses no TSR Memory 

• Includes facsimile modem & network software 

• Send FAX messages from any workstation 

• Merge text and graphics 

• Automatic personalized cover sheets 

• Can both send and receive &nnc 

• Secure Journal to Users 

Get FAX Power Today! 

ALL TMI FM® 1 - 800 - 289-3329 


Circle 15 on Reader Service Card 



• Intel 8052AH-BASIC CPU 

• PROM programmer 

• Now requires 5 V. Supply only 

• Enhanced memory mapping; 
Supports 2K-64K devices 

to a total of 128K 

Still only f228.00 QTY 1 
Call Now! (603) 469-3232 


lnt*jlrr .ilxKit ink PKI) r > 1 80f>1 -8052 pnxltMt development 
kit tor the IBM PC/XT/AT $595 .md 80S 1/8052 BASIC 
1 tTHnpilcr $295 


IM 


Binary Technology, Inc , 

Matn St • PO ten 67 . Mercton nh 03770 ! 


MEMORY UPGRADES 


IBM PS/2, APPLE 
AST, COMPAQ 
HEWLETT PACKARD 
ZENITH, SUN MICRO 
STANDARD SIMMS 

LAPTOP MEMORY 
(NEC, TOSHIBA, APPLE, COMPAQ) 
LASER PRINTER MEMORY 
(HP, CANON, TEC ENGINE) 

NO RISK, BEST PRICE, BEST QUALITY 

Add On 


America 

A DIVISION OF ROHM CORPORATION 
433 N MATHLOA AVE SUNNYVALE. CA 94088 
TEL (408) 746-1590 FAX (408) 746-1593 


1 - 800 - 292-7771 
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IEEE 488 

Easiest to use, 
GUARANTEED! 


• IBM PC, PS/2, Macintosh. HP, Sun, DEC 

• IEEE device driver, for DOS. UNIX. 

Lotus 1-2-3. VMS. XENIX & Macintosh 

• Menu or icon-driven acquisition software 

• IEEE analyzers, expanders, extewletrs, buffers 

• Analog I/O, digital I/O, RS-232, RS-422, SCSI, 
modem & Centronics converters to IEEE 488 


Free Catalog & Demo Disks 
(216) 439-4091 

lOtech 


25971 Cannon Rd. • Cleveland. OH 44146 
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8051/8052 
BASIC 

COMPILER! 

Now with integer, byte and bit extensions. 
Fully compatible with MCS BASIC 52 
Runs on IBM-PC or compatible 

$295.00 

Call Now! 603469-3232 

a 


Binary Technology, Inc. 

Mom Street • PO Bo* &J • Vteroen NH 03770 •mm ' 


UNIPRO, 


the PC/XT/AT/386 based universal program¬ 
mer/tester programs PROMs, EPROMs, 
EEPROMs up to 4MB and 32-bit wide, PALs, 
PLDs, GALs, EPLDs. PEELs, and Micro Con¬ 
trollers. JEDEC file compatibility and Test Vec¬ 
tor verification allow the use of most popular 
PLD compilers. The unit also tests TTL/CMOS 
Logic ICs and Dynamic/Static RAMs. 40-pin 
Gold ZIF socket, built-in protection 
for short circuit and over current, 
high speed parallel inter¬ 
face to the PC, and menu- 
driven software are included 
at $585. 



XELTEK 

764 San Aleso Ave 
Sunnyvale. CA 94066 
TEL (408) 727-6995 • FAX: (406) 727-69961 
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LJ/tit un ixtiiucr act vice k uiu i 



- Forergn Enquiries Welcome DS'HD 

4^9dx . 5.25 3M Brand Diskettes.9 ^box 

7JL.3.50" 3M Brand Diskettes.. 

3M DATA CARTRIDGES 

DC-2000. 13.95 DC-600A.18.99 

DC-300XLP.17.39 DC-6150XTD ... 19.99 

3M COMPUTER TAPES 

777-V-2W-C55... 11.45 70M"-2400'-C55... 12.55 
777-fe”-1200'-C55.... 8.95 700-V-2400-C143.. 13.45 

DEC-TK-50 . 25 95 DEC TK-52 . 37 95 

IBM-3480.4 95 Opl. Rewrite Disks.. 169.00 

3M HIGHLAND DISKETTES 

5 25" DS-DO 5 25" DS HD 

3rnboh . 3M Highland. 6”. 

.3 .50" BRAND NAME... ... 12iL. 



DS-DD 

449 

T PER SCI 

«L 

.32 


Quantity Discounts Available DS HD 

. 5.25" BASF Brand Diskettes.... 7«? sox 
. 3.50" BASF Brand Diskettes.... 12tL 

BASF 5.25" DS-DD No-Logo Bulk 
• with sleeves, labels & W/P tabs 

2400' w/tape seal.... 10.95 600’ w/tape seal.6.95 

1200' w/tape seal.7.95 300' w/tape seal.... .. 5.45 


n Verbatim DataLifePlus 

Teflon/ Pre formatted 


DS-DD Quantity Discounts Available 

«8 •ox.5.25 DataLife Plus Diskettes... 9 ^$b< 

7^?box .3.50 DataLife Diskettes. 139? 

BC 



maxell 


5.28" DS/DD 5.25” DS/HD 

5.59 9.69 


3 50" DS/DD 3 50" DS/HD 

7.99 14.39 


BULK 


DS-DD 

.39 

.69 


“No-Logo” 
..5.25" Color-Bulk. 
. 3.50" Color-Bulk. 


DS-HD 

.69 

■| 09 


BULK DISKETTES 


I 5.25" DS/DD 5.25” DS/HD 3.50" DS/DD 3.50“ DS/HD 

. 25 * . 46 * .45 .99 

•WITH SLEEVES, LABELS AND W/P TABS 


Packard Original Toner Cartridges 

Laserjet Series 1P/N 92285A. 

75.95 

Laserjet Series II P/N 92295A. 

.75.95 

Laserjet Series IIP P/N 902275A. 

.63.95 


Dysan 


| 5 25" DS/DD 525- OS/HD 3 5(T DS'OD 3 50’ OS/HO 

39 069 795 1*95 

1 PER BOX V PER BOX f PER BOX I "T Pf R BOX 


WE BEAT ANY PRICE!! 


TERMS: No surcharge on VISA, Mastercard or AMEX Order 
packaging and processing = $2.95 per order COD orders add S3 95 
PO's accepted from recognized institutions on Net 30 days L/C. T/T 
and Bank Draft acceptable Pnce quoted for case (100 disks or 10 
cartridges). For quantities less than 1 case add 10% SHIPPING: 
UPSsurlaceSI 95/5cartridges;$0 95/50diskettes (Pncessubject 
to change without notice Errors and omissions not accepted All 
warranties are from manufacturers.) _ 


Toll Free Order Line information Line: 

1 - 800 - 523-9681 1 - 801 - 255-0080 

TLX-9102404712 FAX-801-572-3327 

n DISKCOTECH 

213 Cottage Avenue 

P.O. Box 1339 Sandy, Utah 84091 
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KNAPCO 

MASTER DISTRIBUTORS 


YES IV. 
KNAPCO 
DELIVERS 
EMERSON 
POWER !!! 



Model 70 ISOVa. 

Model20 300Vi a 
Model30 500Va. 

Model40 800Va. 

Model 50 14Q0Va. 

UPS 600 $798. 

UPS 1250 $1398 
UPS 1500 $1798 
TRUE ONLINE MODELS 
PC ET $798. $479. 
APL5KVA $3217. $1850. 
AP3KVA$5550 $3799. 
AP 5KVA $9499 $5999. 



AccuCard now $ 199. 


ORDER HOT LINE 

800 - 827-4718 


I EMERSON UPS 



true SINEW AVE or ONLINE 

V KNAPCO DEUVEH$ THE BEST PRICES ?f!l J 


Watt. Trams* 


IflTEIlHATtOMAl TRAHSfORMaS 

220v. / HOv. STEP up / doWN 
$28. 
$40. 
$ 59. 
$ 89. 
i $98 t 
$116. 
I $197, 

*'* SclEcTAbU VoItA^t Taps 

VoItaqe -Regulators Ml Co^diTiQNEfts 

TVR *00 *00 WAIT 110 t 220v. *1M. 

TVR1000 MOO WAT 110 / 22Qv. *14* $ 1M, 
MV 2K 2000 WATT 220v. ONLY *42*. *2J*. 
YK2KD 2000 WATT 110 / 220v Ifr49. *17*. 
with srrp up on down Tmnm owvtt ■* 

110 Voir VoItace RewjUtom 

MV J00 500 WATT S119, 

UPS BATTERIES FOR QUICK SHIP 



813 - 449 - 

FAX 81} - 449 - 0701 P -22 

KNAPCO 

QUALITY DISTRIBUTION FOR 45 YEARS 

1201 HAMLET AVE. 
'CLEARWATER FL. 34616 



Sure 
it’s 

insured? 

SAFE Vi ARE* Insurance provides full 
replacement of hardware, media and 
purchased software As little as $49/yr. covers: 

* Fire * Theft * Power Surges 
* Water Damage * Auto Accident 
For information or immediate coverage call: 

1 - 800 - 848-3469 

Local 1-614-26^0559 

Subject !o underwriting antf avaJability by state. 

On CompuServe. GO SAF On GEnie, SAFE WARE 


(stag ) 

SAFFWARE. The htso raneeA&rnc\ Inc. 

2929 V High St , RO, Ro\U2itl 
Cnlumbus. OH ^3202 
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Qfkg^CI BASIC-52 
OtrLsDl BOARD 
FOR DISTRIBUTED 
DATA ACQUISITION 

$220 US includes: 

• Intel 80C51FA, new PWM array 

• RS422/485* auto RX7TX flow 

• RS232, auto override select 

• G4K static RAM, battery back up 

• 32K CMOS EPROM, 8K Basic-52 

• Battery operated & NiCd charge 

• On board power supply, 300ma 

• Hitachi LMxx LCD driver port 

• PC communication software 

• ★ ★ OPTIONS ★ ★ ★ 

Prototyping Board (Dig.+Analog}. ,$39113 
PC/RS232 ■<—> RS422/4B5 . $44US 
80C51 Kit form.$99US 

BINARY DATA ACQUISITION CORP. 

1735 Bayly Street, Pickering, Ontario L1W 3G7 
Canada, Phone (416) 420-&029 Fax (416) 831-0510 
Cashiers Cheque or Visa 
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lie 


PROMPT DELIVERY!!! 

S SAME DAY SHIPPING (USUALLY) 

QUANTITY QNE PRICES SHOWN Ipt SCPT. Jo, ifW 



OUTSIDE OKLAHOMA NO SALES TAX 


r DYNAMIC RAM 

-1 



4M Board lor hp LJ's w/2MB 

$173.00 

m n 
« n 


SIMM 2M IBM PS 2 Model 70 

185.00 

s ® 

fcK 

SIMM lMASTPr0m3fle33Mhi 135,00 

Ss 

— M 

SIMM 

1Mx9 

80 ns 

59.00 

m 

SIMM 

256K^9 

100 ns 

20.00 



1Mbit 

IMxi 

60 ns 

11.95 

A SI 

ih 

1Mbit 

iMxl 

80 ns 

6.15 

Q Q 
tS cC- 


41256 

256KX1 

80 ns 

2.90 


E M 

41256 

256Kx1 

100 ns 

2.10 

g 

41256 

256KX1 

120 ns 

1,95 

« 7- 

SS 

r _l c? 

4464 

S4Kk4 

100 ns 

2.20 


41264* 

64Kk4 

100 ns 

5.95 

«s 



EPROM 


K 6 

& 

27C1000 

IZBKxfl 

200 ns 

$15.00 

m In 

Q 

q 

27512 

64K)ta 

200 ns 

7.10 


iff 

n 

27256 

32KjcB 

200 ns 

5.40 

■YjTq 

%% 

27128 

16Kk6 

250 ns 

3.75 



STATIC RAM 


mm 

“ ® 

62256P-10 32Kxfl 

100 ns 

56.50 


S u 

l62MfM2 

BKxfl 

120 ns 

4,25 



SAT DEL Off 


I HECGivEOev, 

I tvili naa 

I Fr W lUJO-it 
I COO AVAILABLE 


fctasJeiCafijVISA v Ljp$ CASH COO 
MICROPROCESSORS UNLIMITED, INC 

EjEGGS. c?T,r {918) 267*4961 



VOICE MAIL*TELEMARKETING 
Y/ CALL PROCESSING 

Let Powerima imnsfomn your PC/XT/AT/3S6 
u into a m uttMi ne vojcexirocessrng comrnancL, 
^ center. Have your Computer intelligently 
m process your sales, inquiries and mes- 
g sages. Complete package. 

*■' ' Single Line (BgmOutw. .$295.00 
s *' Multi-Line.$895.00 

„ jDevefqfWr/QBl psttaoes ^itaWel 

i yiSA-MO-AMBL-COD 

3 Call: (415) 522-3800 

S FAX: HI 5) 522-5556 

? TALKING TECHNOLOGY, INC. 

' 1125 ATLANTIC WE, ALAMEDA, CA S45UT 

See y$ at COMDEX, Booth #H7D67 


JU 
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Write COBOL Applications 
for DOS, UNIX, VMS, Novell 
and BOS with one compiler. 


• Multi-user 

• DBMS Took 

• Screen Builder 

• Report Writer 

• Text Editor 

• Debugger 


• Multi-platform 

• Transportable Object 

• Subroutine Library 

• Utility Toolkit 

• Terminal-independent 

• Many more features 


Call or write for complete information. 

BOS National, Inc. 

2407 Walnut Mill Une 
Dallas, TX 75229 
(214)956-7722 
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AVT 286-12 40MBMonoSystem 

- INTEL 00206 t£ MHz, 0 Wait 

- 1 MB RAM Expandable IQ 4MB 
40MB H.irJ drive 

- 1 2MB ::-r l I -MB Floppy ^0 
I C' Key e i Ii_k-J Kay beard 

- Monochrome will HorC. 

Graphics 

- Parallel. Serial, Real Tlm& Clock 

- Choice of Slimline, Desktop or Mhnl 

Q QQr Tower Case 

vOC/O - One Year Warranty 

Same Configuration as Options 


above wJUi 

VGA Color 

Md $350 

386SX-16 

£1393 

65MB HD 

Add $120 

38BSX-20 

$1176 

60MB HD 

Add $250 

386 25 

$1345 

S&cprid Floppy 

Add $38 

38^53 

$1845 

Air other upgrades 

CALL 


MOTHERBOARD SPECIAL 

SQ2S6-12 o Wail, Esp lo 4MB. AMI BIOS, OK SI 23 

flosaesx-te 16MH2, e*p to bmb, ami bios, qk $319 

0O3BGSX-2I0 New JOMHV. Exp to BMB. AMI Si OS. DK $J99 
BG336-25 0 Wai, AMI BIOS, £>tp to flMB. OK $749 

BQ3BS-33 64K Cache, 0 Wait, AMI Bios. OK $1D49 

Special l! &04$&-25 i 2BK Cach#, o Wall CALL 

Avan tech Solutions, Inc. 

3 W. Columbia Ave. 

Palisades Park, NJ 07650 

(201)941-1961 
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PS/2 model 30/286-30 meg. 

1795 

PS/2 model 50Z/286-60 meg . . .. 

2395 

PS/2 model 55SX/386SX-60 meg . 

2875 

PS/2 model 70/386-120 meg _ 

5595 

PS/2 model 80/121-120 meg. 

NEW 

*** Monitor Extra *** 



camPAa 

Compaq 286E-40 meg. 

2150 

Compaq 386/20E-100 meg . 

4150 

Compaq 386S-100 meg. 

3595 

Other Models. 

CALL 

*** Monitor Extra **’ 



Macintosh 


Mac SE/30-40 meg.3195 

Mac-IICX-80 meg.4595 

Mac Portable-40 meg .4795 

Other Models. CALL 


*** Keyboard & Monitor Extra *** 



LAPTOP 


Texas Instruments TM2000.2595 

Compaq LTE/286-40 .2975 

Sharp 6220 .2595 


CALL FOR OTHER BRANDS 

LAPTOP 

ACCESSORIES 


Memory 

1 meg Toshiba 1000SE.210 

2 meg Toshiba 3100SX.230 

2 meg Toshiba 3200SX.230 

2 meg Toshiba 5200.225 

1 meg Compaq SLT. 310 


Everex System 1 

1995 

Everex Step 286/12 - Imeg 

40 meg VGA card and monitor 


Everex System II 

2495 

Everex Step 386SX - 2 meg 

40 meg VGA card and monitor 


Everex System III 

5395 

Everex Step 386/33 - 4 meg 

150 meg VGA card and monitor 



* CALL FOR MODELS & CONFIG * 


AGI Computer 

AGI 386SX-1 meg 1695 

40 meg VGA card and monitor 


PER 


AST 386SX - 2 meg 

40 meg VGA card and monitor 

2395 

CALL FOR OTHER MODELS 


DISKS 


DYSAN 5’/i HD / 3Vi HD. 

13/26 

MAXELL 5V4 HD / 3Vfe HD . 

Min. 10 Boxes Order 

.. 12/25 


WF STOCK CITIZEN TOSHIBA PRINCETON GRAPHICS 
OKIDATA NEC SONY 

EVEREX WYSE ACER 

GOLD STAR HITACHI HOUSTON INSTRUMENTS 


AMDEK 

HAYES 

SAMSUNG 

CALCOMP 


PC MOUSE 
MICROSOFT MICE 
LOGITECH 
MITSUBISHI 


IRWINS ARCHIVE 
TAPE BACK 
TAXAN 
MAGNOVOX 


IHtel 

Coprocessors 

8087-3.105 

8087-2.145 

80287-8.225 

80287-10.249 

80387-16 . 395 

80387-20.425 

80387-25.495 

80387-33.599 

SOFTWARE SPECIALS 

dBase IV.455 

WordPerfect 5.1.260 

Aldus Pagemaker ... 495 
Ventura Publisher ... 525 

Clipper .435 

WordStar 5.5.150 

EasyExtra.40 

MONITORS 

Nec Multisync IIA ... 499 
Nec Multisync 3D 599 

Magnavox EGA.339 

Nec Multisync 5D . .2350 

Samsung EGA.359 

Sony 1302 .619 

PACIFIC 

DATA PRODUCTS 

P. Page II.395 

P. Page IIP .365 

P. 1-2-4 Mem II.159 

P. One Meg IIP 180 

P. 25 in One III.275 

P. Headlines .245 



NOVELL 

Authorized 

Dealer 


LAN BOARDS 

8 bit Arcnet.110 

16 bit Arcnet.220 

8 bit Ethernet .190 

16 bit Ethernet.275 

8 port Active Hub . 325 
Token Ring Card . 399 

Tokenhub 4-port . 355 

Call for other 
LAN Accessories 


SPECIALS 

HP ScanJet.1425 

HP Paint Jet. 965 

Lotus Ver. 3.0.355 

Kodak 150P.370 

Complete Fax 
Board.499 

Okidata 391 .625 

Epson LQ1050 660 

Panasonic 1124.319 

HP-7475 Plotter.1595 

SummaGraphic . 365 


LASER PRINTERS 

HP Laser HID 2650 

HP Laser 2P.995 

HP Laser III.1695 

Panasonic 4450.1395 

Brother HL-8-E .1895 

Nec LC 890 .3195 

Toshiba Laser 6.. 1095 


MODEMS 

Everex 2400 Int/Mnp .179 

Hayes 2400B.315 

Hayes 9600B 875 

USRobotics Hst/Dual .. 1150 
More in Slock.Call 


EXPORTS 

Available 


ALL QUOTED PRICES ARE CASH PRICES ONLY. 

Visa and MasterCard 3% higher, American Express 5% higher 

COMPUTERLANE 


HOURS: 

M-F 9-6 
S 10-6 

CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTS 
CONSULTANTS CALL FOR PRICING 


1 - 800 - 526-3482 (Outside GA) 

(818) 884-8644 (In GA) 

(818) 8844253 (FAX) 


22107 ROSCOE BLVD. 
CANOGA PARK 

Vfe BLOCK W. OF TOPANGA 

CA 91304 


Prices subject to change without notice 
* Quantities are limited 


Compaq is a Registered Trademark of Compaq 

IBM is a Registered Trademark of International Business Machines 
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*i«r FULL PAGE SCANNER $298 


Includes FREE Microsoft Software: 

Windows 2.0. Scan, Draw, Fonts. Lan. Modem & Fax 

. PC/AT Compatible . Contrast Adjustment 

• 200 Dots Per Inch * Writes Images to Your 1 

• Automatic Sheet Feed Hard Drive (Required) 


Deluxe OCR Software.. *198 


List Price s 1295 


memory upgrades 


\ Jade computer 

Ultra 486 

$3698 


11 

cl 

9 

, J--—.. 


1 0 OOSE 2 MB card... 

1 600 2 MB card.'2* 

3l00e 2 MB card ... ‘298 

3100SX 2 MB card .. *296 
3100SX 4 MB card.. *698 


Double Tbe Power. 
Twice Tbe Speed 


LTE 1MB *218 2 MB 
486/25 SystemPro 8 MB 
DeskPro upgrades as low as 


TOSHIBA 

3200SX 2 MB card... *298 
3200SX 4 MB card... *698 

3200 3 MB card.*468 

5100 2 MB card *298 

5200 2 MB card. *298 

5200 8 MB card .... *1198 

COMPAQ 

398 / SLT 1 MB *288 


•1098 

•144 


undroarK *0** 

power Meter 


m 

Monitor Optional 
I . True 25 MHz. 80486 CPU 
| . ! MB of 32 BiT PAM 
Expands to 8* 8 MB 
I . Built-in High Speed Cache 
. 100% Novell & IBM 
Compatible 

. 1 2 MB 5'A' Disk Drive 
, Fast M Interleave Dual Hard 
Disk/Dual Floppy Disk Controller 

| . watek 3167 FPP Socket 

Monitor & Hard Drive Options 

80 MB 1 600 MB 

System I System 


. Full Sae Professional Case 
. 101 Key Enhanced Keyboard | 

. 200 Watt Power Supply 
. Built-in Clock/Calendar 
. Assembled & Tested in USA | 
. One Year Warranty 


PS/2 MDL 30/286 512K 

PS/2 MDL 70 1 MB 

PS/2 MDL 80 1 MB 

PS/2 MDL 80-A21.A31 
Laser Printer 1MB *128 

AST 


•78 

•118 

•168 


2 MB *218 
2 MB *238 
2 MB *298 
4 MB *498 
2 MB *258 3.5 MB *398 


*348 

Call 


40 MB 
System § 

Complete Monographics System 

$41981 $ 4298 | $ 6698 

Complete VGA System 

$44981 $ 4698 1 $ 6998 


486 2 MB upgrade. 

All other models available 

HEWLETT-PACKARD 

See bottom portion of ad for prldng Information. 

APPLE 

*388 

MAC Portable 1 MB card . ^ 

All other models available. 

ZENITH 

SuperSport 286 1 MB... - - • • 

386-20/25/33 1 MB *108 





JADE COMPUTER 

Super-386 

16 MHz (SX) 

$798 

1 MB expands to 8 MB 

Monitor Optional 

25 MHz Cache 

$1398 

33 MHz Cache 

$1498 


1 MB expands to 32 MB 
64K Cache expands to 128K 


1 MB expands to 8 MB 
64K Cache not expandable 


2 MB *238 


*288 

4 MB *79 


Intel' 


EPSON 


LX-810 . 
FX-850 . 
FX-1050 
LQ-510 . 
LQ-850 . 
LQ-950 . 
LQ-1010 
LQ-1050 
LQ-2550 


Panasonic 

KX-1180 . . s 169 
KX-1191 .. $238 
KX-1124 ..$289 
KX-1624 .. $428 


. s 88 



.$178 
..Cal! 

..Call 
.$289 
..Call 
..Call 
..Call 
..Call 
..Call 

EPL-6000 .Call 

¥/>0% HEWLETT 
mLHA PACKARD 

New LaserJet IIP.*998 

H. P. LaserJet III .M698 

HP. DeskJet Plus.$698 

HP. DeskWriter/For Mac.$748 

Extra Toner.$98 

Extra Ink Cartridge. 3 19 

Trlpplrte Battery Back-up 

450 Watt UPS.$398 

750 Watt UPS. s 498 

1200 Watt UPS.$698 

3W Disk Drives 

720K intemal/extemai_’78/178 

I. 44 MB mtemal/extemal . s 88/ s 188 
Trlpplrte Line Stabilizer 

600 Watt Line Conditioner. s 89 

1200 Watt Une Conditioner ... M 58 
1800 Watt Line Conditioner ...188 

No Surcharge 
for Credit Cards! 


8087. 

8087-2 ...$118 
8087-1 ... 5 158 
80287.... 5 128 
80287-8 .. 5 198 
80287-10. 5 228 
80287 XL .$228 

ITT Co-Processors 

2C87-8 .*198 2C87-12 ....'268 

2C87 10 ... . s 228 2C87-20 ....‘328 


80287-12 .$278 
80387-SX . 3 318 
80387-16 .$348 
80387-20 .$388 
80387-25 . : 488 
80387-33 . 3 598 



• 80386 processor running at 
16 MHz (SX). 25 MHz 
or 33 MHz 

. 384K Shadow RAM 

. 12 MB or 1.44 MB Drive 

• 1.1 interleave hard dsk/ 
floDOV disk controller 
Monitor & Hard Drive Options (16 MHz SX) 

Floppy 40 80 

Only | Megabyte | Megabyte 
Complete Monographics System 


80387 socket 
Full size case 
One 32-bit Five 16-bit. 

Two 8 bit slots 
102 key enhanced keyboard 
200 watt power supply 
Clock/calendar 


*9481 * 13481*1598 

Complete VGA System 

$ 1298 | $1698 |$1898 

For 25 MHz Cache add *598 
For 33 MHz Cache add $698 


VGA Package 

Card *148 



Monitor ^298 640 x 480 

Hi kes Can! 


2400 Baud 

Internal Modem 
w/Software 


$74 


1200 internal w/software.$44 

1200 baud external. 5 88 

2400 baud external.$128 

2400 PS/2 internal.$198 


Trackballs 

Logitech Trackman Serial.$98 

Logitech Trackman BUS. S 108 

MicroSpeed PC-Trac Senal .-88 

MicroSpeed PC-Trac BUS.$98 

MicroSpeed FastTrap Serial .... 5 108 
MicroSpeed FastTrap BUS.$118 


Roland Plotters 

DXY-1100.*798 

All Roland Models Available 


VGA 


Panasonic 

ParaSyn Momtor £ JM 
1024x 768 


14* .28 Dot Pitch 


Acci 


Pacific Page PostScript Ll llPrill .. 
Pacific Page PostScript U II -•••••■ 
POP 25 in 1 (172 Fonts) LJ 11/HP 
POP 25 in 1 < 172 Ponte) U IH y - 
POP Plotter in a Cartridge IIP/U/III 


Yoor 


m 


HEWLETT 

PACKARD 


. . .*398 
...'496 
...'278 
..'398 
. .'248 


4 MB Memory Card for U ll/IID 

2 MB.*19® 


Without RAM .. 


1 MB. ..'‘148 4 MB 


.'398 


Without RAM 
1 MB. 


New I Memory Card for LJ IIP/111 

.’98 2 MB.’,i* 

*148 4 MB.*3" 


JADE COMPUTER 

Technicon 5102 

Printer $ 128 


120 CPS 9 PIN Printer 
Near Letter Quality Pnnting . Four Print Styles 
EPSON/IBM Compatible . One Year Warranty 
International Character Set 


Logitech 

LogiMouse Hi-Rez. Bus.$88 

LogiMouse Hi-Rez Serial.$98 


Microsoft BUS Mouse 

$48 


200 DPI 

w/Drivers Software 


Tape Back-up 

40 MB Internal.$268 

150 MB Internal.$628 

250 MB Internal.$728 

For External Add.$128 


Scanner 

Diamond Rower HS-3000 Plus .$198 
OCR Software for HS-3000 .$88 

Keyboard 

102 enhanced dick. s 68 

Keyboard Drawer.$34 



JADE COMPUTER 


California 

Torrance. Costa Mesa. Woodland Hills 
Keamy Mesa. Sunnyvale 
Texas Georgia Arizona 
Addison. Houston Smyrna Phoenix 
Not all items in stock at our nine retail locations 


4901 W. Rosecrans Ave. Box 5046, Hawthorne. California 90251-5046 213-973-7707 

Continental U.SA 1-800-421-5500 Inside California 1-800-262-1710 

-10 Day Money Back Guarantee- 


We accept checks, credit cards (or purchase orders from qualified firms and institutions.) No 
surcharge on credit card orders. CA.. TX.. GA. 81 AZ. residents add sales tax. Prices and availability 
subject to change without notice. s 4.00 minimum shipping and handling charge. 


Circle 189 on Reader Service Card 


















































































































Circle 114 on Reader Service Card 


ARCTANGENT $695 
PROFESSIONAL 

MAIL 

Complete Mailing List 
Management Software 


The most advanced, professional-level mailing 
list management system available for IBM and 
compatible microcomputers. Save thousands 
of dollars on postage, printing, and processing 
costs. 

• Unlimited number of names and addresses 

• Sophisticated merge/purge duplicate 
detection 

• Complete postal presorting and barcoding 

• Custom letters, labels, reports 

• Convert data from dBase, ASCII, other formats 

-- - = Arc Tangent, Inc. 

121 Gray Avenue 

= A s Santa Barbara, CA 93101-1831 

(805) 965-7277 


Circle 30 on Reader Service Card 
(RESELLERS: 31) 


GET,*. PC BUS 



Single Board Computers 


* DOS ft EXE on ROM in ten easy steps! 

* PC/AT Bus Expansion 

* Complete Systems • Cards $299 

V50 uP, lOmhz. CMOS. AT Code Compatible 
5 Serial Ports, 1 Meg RAM. 256K ROM. 
Piggyback: Floppy. Keyboard. SCSI. Printer. 
BIOS with Utilities and Monitor 



laim 


Call! 

(303) 444-7737 


655 Hawthorn, Boulder CO. 80304 FAX (303) 786-9983 


Circle 195 on Reader Service Card 


PLD Design 
Software 


Get Started with CUPL™ for only 

$149.95 



Now you can have a PLD Starter Kit 
that gives you all the horsepower that 
the CUPL PLD compiler offers, at a 
fraction of the cost. For more infor- 


Program 

Your Chips 

In Sets of 4 for $695.00 



Special offer Now Includes: 

Free UV eraser, CUPL starter Kit and 
a $300.00 Factory Rebate with the 


mation, call 1-800-331-7766 or 305- 


974-0967. LOGICAL 

DEVICES. INC. 


PDT-1 EPROM, LOGICAL 
EPLD. Micro 

Progammer. 1-800-331-7766 


Circle 202 on Reader Service Card 
(RESELLERS: 203) 


486/33 

33Mhz Intel i486 microprocessor. 

128K high speed cache one board. 
4Mb of 70ns dynamic ram. 

1.2 Mb 5/4 and 1.44 Mb 3drives. 

150 Mb NEC ESDI hard disk. 

Super VGA, 16 bit, 512 Kb card. 

14 inch Super VGA monitor. 

2 serial, 1 parallel and 1 game port. 
Keyboard and MS compatible mouse. 
DOS version 4.01 or 3.3 included. 
Deluxe 6 bay Tower or AT case. 
Burned in and tested. 1 yr. warranty. 
25Mhz version available. 

386/25 and 386/33 available. 

No Flash, No Hype. 

Just a good deal! 

$5995.00 

AME PRODUCTS • PO BOX 8207 
MISSION HILLS • CA, 91.146 • (818) 892-9671 


Circle 204 on Reader Service Card 
(RESELLERS: 205) _ 

Write us.. .so they 
won’t call you 

Many people enjoy receiving infor¬ 
mation about products or services in 
their homes by telephone. 

But if you want fewer phone calls 
from national advertisers, we can help. 

Telephone Preference Service can ef¬ 
fectively reduce phone calls from na¬ 
tional advertisers. And, it's absolutely 
FREE. Just send us your name, full ad¬ 
dress, area code and phone number. 
We'll tell participating national adver¬ 
tisers to remove your name from their 
calling lists. 

After all, they only want to talk to 
people who want to listen. 

y —\ Telephone Preference 

(Service 

Ulllu J Direct Marketing Association 

V s -—y 11 West 42 Street. PO. Box 3861 
^ New York City, NY 10163-3861 



Canon 


LASER BEAM PRINTER 


OUR PRICE IS SO LOW THAT THE 
MANUFACTURER WOULD BE VERY 
UPSET IF WE WERE TO PUBLISH IT. 
SO WE CAN ONLY SAY "THE PRICE 
IS LOW & INCLUDES ONE TONER 
CARTRIDGE & UPS TWO DAY AIR 
DELIVERY" 


CALL FOR PRICE 


Diskett 


sciion" 


NORTHEAST & CANADA 


1-800-451-1849 

PO BOX 10247. WILMINGTON, DE. 19650 


SOUTHEAST 


1-800-940-4600 

PO BOX 4163, DEERFIELD BEACH, FL 33442 


MIDWEST 


1-800-654-4058 

PO BOX 1674. BETHANY. OK. 73008 


WEST - HAWAII & ALASKA 


1-800-621-6221 

PO BOX 12396, LAS VEGAS, NV. 69112 


Minimum Order $20.00 NO SURCHARGE on VISA / MC I 

COD orders add S3 .50 Shipping charges determined by I 
items and delivery method required by customer. | 
( Prices are subject to change without notice ) j 


405 ) 495-4598 


Circle 20 on Reader Service Card 
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Shipping 

Now 

Incredible 

Prices 


3M Rewritable 

Optical Disks 


$ 179 


600 to 650 Mbyte 
Erasable, Removable 
Data Storage 

00 

each 


*161 if 10 
or more. 
Quantities 
above 25 ||g 
contact «K 
BOWIND.^S 
800-877-0701 



R'50 Series 

Magnetooptical 
Storage Sub-System 

Plug & Play. Optical 
Disk Drive w/power 
supply, SCSI cable, 
software interface, J 
documentation, a —C 

$ 3 » 

IBM and 
Compatible. 

$3124 Mac version. (DOES NOT 
INCLUDE DISK). 800-877-0701 





• r...mi 


The Lithe ▼ Big LAN 

Amazing 
$ 75 Network 

Compatible with Twisted Pair or 
COAX (Arcnet and Ethernet 
compatible) networks. 
800-877-0701 


VISA, MC, C.O.D. 

FAX ORDERS 703-631-0708 

Next Day or 2nd Day Delivery if 
order received before 2pm E.S.T. 

1 - 800 - 877-0701 


SVT\TO7 Industries 

Incorporated 


4116 B Walney Road 

Chantilly, VA 22021 

Ph 703-631-0700 FAX 703-631-0708 

Authorized Integrator Jj|i 

Optical Recording Department 


9-Track Tape 
For Your 

IBM PC/XT/AT/PS-2 

Read 1600 bpi 9-track 
tapes from a micro, mini or 
mainframe in EBCDtC or 
ASCII as mirror image or 
by individual files. 

Use the 2000 PC 1 " for 
disk backup, data inter¬ 
change or archival storage. 

PC/XT/AT/PS-2 are trademarks of IBM, 
2000 PC Is a trademark of Digi-Oala. 

DIGl-DATA CORPORATION! 
85a0 Dorsey Run Road 
Jessup, MD 20794-9990 
(301) 498-0200 
800-782-6395- 
FAX (301) 496-U77T 
. . . First in Val uc 


Circle 111 on Reader Service Card 


X.25 

SDLC 

QLLC 

HDLC 

ADCCP 

PAD 



* C source code 

♦ ROM-able 

* Full porting provided 

♦ No OS required 


□HE 


GCOM, Inc. 

41 E. University 
Champaign IL 61820 
(217) 352-4266 


Specialists in Computer Communications 
FAX 217-352-2215 


Circle 142 on Reader Service Card 


DATA ACQUISITION 


Systems tor Lab, Factory & Field 
* PC Software Included 
* Serial, Modem, & Bus 
- Stand Alone Ability 

a - Laptop & Handheld 
_| * PC & M AC Cards 

• OEM & VAR 

^aaassg, mr . rtu’s 

FREE CATALOG & DEMO DSSK I 

Manufacturers o-l Measurement & Control sys¬ 
tems for Laboratory Industrial. & Fiefd applica¬ 
tions Specialists In Battery-Powered systems 


I Calf for applications into. (201) 299-1615 
PO, Box 246: Morns Plains. NJ 07950 U.S.A, 


ELEXOR 


Real Time 
Waveform 
Display. 


Only CODAS waveform recording systems 
offer true real time waveform display. 

• For IRM AT, PS/2 Micro Channel* and 
compatibles. 

• Record tip in IG waveforms to disk in 
real time at up to 50,000 samples per 
second for instant playback, analysis, 
and manipulation. 

• Includes alt necessary hardware and 
software for fast, turnkey startup, 

• Includes Microsoft C-compatlble library 
of function calls for customization. 

For a FREE Evaluation Package, catli 
1 &tt0-5S3-9O0ti In Ohio, 1-216-434-4264. 

DATAQ INSTRUMENTS. INC . 
825 Sweitzcr Ave., Akron, OH 44311 

f SUN. AT. PS/2, and -MX™ Clmi«flr!l nr [radHTmts -nr rejawred 
SMrtrrflHrUcir HSW Sln™of[ C b a irjdenwk tif Mkrinctl Corp. 


Circle 101 on Reader Service Card 



New, Gridless, 100% Autorouting 

Create schematics and PCBs quickly and 
simply with HIWIRE-Plus® and your IBM 
PC. With the new, gridless, multilayer autor¬ 
outer (A R) for Hi WIRE-Plus, creating printed- 
circuit layouts Is even faster. AR and 
HtWlRE-Plus are each $895 and come with 
30-day money-back guarantees. Credit 
cards welcome. 


WINIW 


-.—=1 Corporation 

1801 South SL, Lafayette, JN 47904 
(800) 742-6809 or (317) 742-8428 


Circle 374 on Reader Service Card 


n^n I CROSS-32 V2.0 META 

f ASSEMBLER 


■ Tabie based absolute macro cross assembler 
using the manufacturer’s assembly 
mnemonics. 


■ includes manual and MS-DOS assembler disk 
with tables tor ALL of the following processors: 


]&0Q 

&4I80 

6601 

sene 

TMS320 


17700 

6502 

tiMVi 

8051 

TMS340 

ZM 

50740 

6JB1G 

6SW 

1W)85 

TMS370 

zim 

7300 

COP4M 

6H 1 l 

H0B6 

TMS7GQQ 

72 m 

SUPERB 

CDPM0 

0*000 

8096 

TMSW0Q 

MORE.,. 


m Users can create tables for other processors 
or ask us, we have many more! 

■ Generates listing, symbol table and binary, 
Intel, and Motorola hexcode. 

■ Free worldwide airmail shipping & handling. 

US$199.00 CDN$239.00 


VcJ 




P.O. Box 615S 
Saint John, hl.B ,, 
E2L4R6 Canada 
VokatfFax: (506)847-0601 
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MEMORY UPGRADES! 



WE ACCEPT PURCHASE ORDERS FROM UNIVERSITIES, 
QUALIFIED FIRMS AND GOVERNMENT AGENCIES. 


WE ACCEPT INTERNATIONAL ORDERS 

3 day International delivery available via Federal Express or DHL! 

CALL (714} 588-9866 S*4K>UflS-A-MY FAX (714) 588-9872 



WE WILL BEAT ANY ADVERTISED PRICE 


IBM PS/2 MEMORY 


Models 35-266, E*p. Board 1497259 

512K KH 3QF5348 


£5-4.00 
.£179.00 


2MS Kit 30F538D. 

Models 70-S6l/T3tl,553Xj65$X 

IMS 6450603 ...._ $89.00 

Models 7EFE61'121^0Z,55SX.65SX 

2MB 6450604 $169JM 

Models 55SX, 655X, 34F3077 A 34F3011 

4MB 34F2933 ._... $499.00 

Model 70-A21 

2MB W50S0S $169.00 

Mode! 80-141 

1MB W&037S .^$145.00 

Models WM11/311 

2MB 6456379 ......... $259.00 

Models 0O-A21/A31 

4MB 6451060 . $659.00 

AN Models 70 end 96 

2-EMB Bourd w.'2M 

6450605 S4&9.G0 

2-1 4MB Board W2M 

34F3077 . . .5599.00 

4-1 &MB Board wMM 

34F3011 $999.00 

Models 50,5QZ,55SX A 66 
2' SMB Board w;2MB 

1497259 £599.00 

Models 50. 552, &0 A 65SX 
2-16MB Board w/2MB 

&4 50609 ...__ $625.00 


LASER PRINTER MEMORY 


Hewlett-Packard LaserJet IIP A III 

IMS 33474B. $99.00 

2MB 33475B £169.00 

4 MS 33477B .$299.00 

Hewlett-Packard LaserJet N A HD 

1 MS 33443B .. . $99.00 

SMB 33444B .... £169.00 

4 MB 3344&B . $299.00 

Apple LaserWriter II and 11,'NTX 

1MB MM05-.._w, . *99-00 

4 MB M6000 . $349.00 

IBM User 4019 and 4019e 

1MB 1039136 . $209.00 

?MB 1039137 £375.00 

3.5MB 1039675...... . $459.00 

Canon lbp- 9!!, eilH. 8HT 

1MB S63-1300 $129.00 

2MB S63-1580 . $139.00 

4MB ParTiNM . $345.00 

Epson EPL600O 

2MB 1BS4Q1 . $375.00 

4MB Part # N/A .£745.00 

First Source intemallonat also sella printer 
memory Tor the ATAT 593, Toshiba Pago 
Laser 6. Packard Sell PS95DD, Mannesmenn 
Tally 905 and NCR 0435. 

2MB SIM265,., . $199.00 

4MB SIM465 . . $309.00 


APPLE MEMORY 


Apple Macintosh $E, SEao. it, Hot and (lit: 


iMBKil M02TS 

2MB Kil MD219 . 

Apple Macintosh llcl 
4 MB Kit M0392LL-A 
15MB Kit Pert SWA . 
Apple Macintosh Hit 
4MB Kit MO370LL A 
16MB Kit Part tt N/A 


$95.00 
$145-00 


£295-00 
. $1445.00 


.... $319.00 
. $1450.00 


COMPAQ MEMORY 


Desk Pro 28^E,3e6-20/20E'25 

1MB H 3131-001 ..^..^...$139.00 

4JWB /13 13%00 J . $343.00 

Desk Pro 3&B&16 

1MB 113646-001 .. $139.00 

4MB 112534-001 .— $34900 

Desk Pro 286N, 386N and 386SX and 20 

1MB 1106B8-0Q1 . $99-00 

4MB 116690-091 $499.00 

Oe-gkPro 3E6N, 3B&SX and 26 

2MB 11B 669 001 . ,. $ 169.09 

DeskPro 386-33, 48^33 A SySlemRrn 

2MB 115144-001 .$200.00 

9MB 118561-001 .$1999.99 

DeskPro 386-20& and 25o 

1MB Board 113944-001 . $225.99 

4 MG Board 11394 5-a0 1 .$56$ .00 

DeskPro 9&6S 

1MB Board 113633-001 . . $225.00 

4MB Board M3634-001 . ...... $569,00 

DeskPro 195/16 (Populate In this order) 

iMBKit 108071-001 .. $165.00 

1 MB Board 100069-001 ., $369.00 

2MB Board 108069/71-001 . $579.00 

4MB Board 100070-00f . $1049.00 

8MB Beard 10S07Q/72 ■ 00 i . $1499.00 


AST MEMORY 


Premium Works! utton 2fie.'3865X, Bravo 286 

5t2K Kit 500510-919...,.$50.99 

2MB Kit 50051 o-roak* _ $169.00 

Premium 36GC end 386-16 

1MB Kit 590510-007 ... $95.00 

4MB Kit 900510-999. $349,00 

Premium 386-20 

tMB Kh 50051-0-003. $129,00 

4MB Kit 599510-004., _ $369,00 

Bravo 386SX 

2MB Kil 500510-002. $179.00 

4MB Kit 509510-008 ... .... $349,00 

Premium 388-BXW5/33 A 490-33 
Premium 4fl6-2BTf25TE/25- , KE 

1MB S90713-092... $95.90 

Pramrum 486 

2MG _ 590713-QQ4 . $342 .90 

Zenith Z-386ftQtt5.<a3 & 33 e 

1 MB ZA3G/380DME -. $39,00 

4MB ZA3BQ0MK . $4B9,00 

Zenith Z-M6/20/25 A 33 

2MB ZA3S00MG.$169.00 

Zenith Z-336 SX 

2MB 2-305-1 .,.$267,00 

■Mpnfp 

■ m d| ilY|J rjr.l » 

lUmsm 

Veclra QS.16S and ES'iZPC 

iMBKrt D154QA $99.00 

2MB Kit Dt3S4A . $175,00 

4M0 Kit D1542A $349.00 

Veclra GS^QPC, RS25PC, 20C and 25C 

tMB Kit D1640A JL.. $105,00 

4MB Kit □ 1642A . $349,00 

Veclra 486 PC 

t MB Kit D2 T 50A „ .. , $89,00 

4MB Kit DE151A ...„ $490.00 

Veclra 486PC and 386/25 PC 

8MB Kit D2152A , $999,00 

Veclra 386 25 PC 

2M0 Kst D2381A --- $266,00 


HEWLETT-PACKARD MEMORY 


LAPTOP MEMORY 


TOSHIBA 

Model 1Q0O5EXE 

TMP. . ..... , 

.... $299,00 

2MB ..... 

.... $399.00 

Model T120DXE 

?MB ...... 

...,£249.00 

Model T1600 

2MB .... ... 

£249.00 

Model T3100E 

?MR ... 

£249.00 

Model T3100SX 

2 MB ........ 

4 MS ... 

,...£249.00 
.... 5699,00 

Model T3200SX 

2M6 ......... 

.£249.00 

.... $699.00 

... r .. 

Model T£10Q 

2MB .. 

$249.00 

Model T52CQ JB500 

2MB 

.$249,00 

8MB . 

$1300,00 

COMPAQ 

Partablo 386 

IMS Kit .... 

4MB Extension Brd. .. 

4MB Sipansfon Brd . 

Portable III 

51EK Kit .. ^ 

.$325,00 
.$1049.00 
.$1049.00 

.. $69.00 

2MB Kit .. 

$325,00 


Portable LTE 299 
tMB ... 

2MB «.... 

SLT-286 

I MB 
4MB 
SLT-386 

tMB „i,g,,,4n 

2MB . 


$t 99.00 
$269.00 


$239-00 

$1025,00 


$325.00 

$495,00 


ZENITH 


SuparSport 286 A 286E 

IMS .... 

SuporS port SX A 286E 

2MB . 

Super-Sport SX 

2MB Alpha ... . 

2MB Beta 



£450.00 

£ 2250.00 


APPLE 


Apple Macintosh Portable 

1 MB ... 

2MB . ... 

3MB . 

4MB ___ 


... $279.00 
... £850,00 
$1136.00 
.£1564.00 

FIRST SOURCE INTERNATIONAL 
WILL NOT BE UNDERSOLD ON 
LAPTOP MEMORY! 


COMDEX SPECIALS! 


IBM PS/2 IMfi 2MS 

50Z.S5SX.655X.7Q _ 89 .... 159 ... 

COMPAQ 

286N.3S6N.3S6SXA20 . 39 .... 159 „. 

ZENITH 

Z-309/20/25/33A33E.39 159 h. 

HEWLETT-PACKARD 

LaserJet IIPAItl ... 99..._169.„ 

LaserJet 11 All D .09 ..... 169 „. 

1MB 4MB 

Veclra 4B6PC. 89 ..... 499 ... 

Prices ere Velld only thru November : 


„ 499 

.. 499 

., 499 

- 299 
,. 299 


EXPANSION BOARDS 


All BocaRam Boards include 
PrinlSpooier and Ram Disk software , 

BocaRam/XT 

Up 1& 2M0 Ol einendad manwry tor any IBM PC. 

XT,AT and 8’bil PC but cOrtipalibtes running el CPU | 
Gpaedj up tc I2 MHj LIM.'EMS 4.0 compallbie 
Uses ZBSKmI Dram. 

Order Now: SIMXTGQ __ _ $119.00 

with 2MB: SIMXT02 .., . $279.00 

BocaRam/AT Plus 

Up w tor nny AT oi 15 bii compoiibto mactilnes | 
ruming up Lo 33MHtz. CHfers convenbonal, 
aapqndod end,'or mdonduij jnemcry. prov^es a 
maximum Cl BMfl UhVEMS 4.0. Uses Txt Dram. 

OrderNow: SMAT80 ... $139M 

with 2MB: SIMA T82 ... $279.00 

BocaRam 50Z 

Up lo 2MB zaro-wait-slala expanded and/ar 
exlandetf mEmory bcnnJ [fesigned tor IBM PS/2 
Mectols SO, 502, 60. and irue MCA. conwaliblM 
Uses ixlDram OS/2 compatible. 

Order Now: SIMMC20 . ,.$155.00 

with 2MB: 5IMMC22 .. $290,00 


SIMMS 


IBM TYPE 

4MX9-0O . ,.£410.00 
tMxfl-ta. ..£99.00 

1M*9-10.£73.50 

1MX9-80 . £79,00 

TMX9-70 $99,00 

256x9 12 £20.00 

256x9-10 .$23.50 

256x9-00. .,£26.00 
256x9-60 .£35-00 

APPLE-MAC 

4MX0-8Q . ,.$336,00 

tMxfi-t2.$51,00 

IMxB-tQ.. £65.00 

lMx3-0O .- $63.00 

256x8-12 . £23.40 

256x6 19 _ $24.00 

258x8-80 .,„. $24.70 

SiPPSAND 

STATIC 

COLUMN 

AVAILABLE 


1MX1 

1M XI *12 __.$6,5 

1 MX 1-10 _.....,$7,00 

1 MXl-BQ ........... $7.50 

1 MX1'70.£8.00 

1MX1-60 _^,.. $8 50 

256KX4 

253KX4-12 —, $6-35 
256K.X4-10 pm... $7.00 
245KX4-80 ^...$7.20 

256KX1 

256KX1-12 ....... $1.E 

256KX1-10 «—$2-00 

256KX1 *80 .$2.20 

253KX1 70 .«-..$2,50 
255KX1-60_$3,50 

64KX4 

94 KX 4-12 ,., m ..,$2,30 

84KX4-10 .$2.40 

94KX4-9Q r .™„. $2,60 

64KX1 

64KX1-15 _$1.10 

94 K XI-12 Whm. $1 -70 
84KX1-10 ......... $1,90 


CALL TOLL FREE FROM ANYWHERE IN THE U.S. OR CANADA! 


ORDER NOW: 1-800-535-5892 


TERMS AND CONDITIONS 


✓ NO SURCHARGE ON MC OR VISA 
| ^ Term&r MC, Visa, AmEx (AE+ 4%>, COD. Cash. 

Nat 30 aft purchase ardars ham qualiriatt frrma. 

| if HF-i Realocking lee on all non-detective returns 
a rerused orders. RMA tf required. 

| if MBnulaclunera pan numb&is qre Ipr ycur 
OdrlYam-ente, all prflduris Ihsrd parly 
| if PRICES AND AVAILABILITY SUBJECT TQ 
CHANCE. 


First Source International, Inc, 
36 Argonaut, Suite 140 
Aliso Viejo, California 92656 

Tel. (714) 588-9866 
PAX (714)588-9872 
"The Only Source" 


Qr^er Pcsk Mpurs; 

Monday thru Friday 8:00-5'00 
Saturday 10:00-3:00 

Use our 24 hour-a-day voice mail or FAXI 

PLEASE SEND ALL P.C 'S AND MAIL ORDERS TO: 
First Source International^ Inc. 
P.O.Box 3676 
Laguna Hills, CA 92653 


WHY SHOULD YQU BUY FROM F.S.I.? \ 
Y‘ We will meet or beet any advertised 
price! 

v* Llmlled Lltellme Warranty available- 
^ AH product guaranteed 100% 

compatible in form, Tit and function or 
your money beck. 

No surcharge on Vtsaor Mastercard 
v' Moat orders shipped Same DayJ 

WE ARE "THE ONL Y SOURCE!" 


FIRST SOURCE IS " THE ONLY SOURCE " FOR MEMORY 
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All in One 80286 12 
CPU Card 

PCA-6125 $395 

12MH2 80286 microprocessor 
Socket for 80287 math coprocessor 
AMI BIOS assures compatibility 
Memory configuration: 512K, 1M, 2M & 4M 
• Built-in interface for 2 IDE H/D and 2 F/D 
On-board 1 parallel/2 serial ports 
VLSI CMOS for low power consumption 

408 - 293-6786 

1340 TUlly Rd.. #314, San Jose, CA 95122 FAX 408-293-4697 
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Advertise your 
computer products 
through 
BYTE BITS 

(2" x 3" ads) 

For more information 
call Mark Stone at 
603-924-2695 

BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 
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19" Rack Mounted 
Multi-Sync Monitor 
IPC-650/651M $895 

• 14* * Multi-sync monitor ^ 

• Fully compatible thru Super VGA & 8514/A 

• 1024 dots * 768 lines with .31mm dot pitch 

• 19" EIA RS-310C standard rack 


* Nickel coated aluminum housing 

• Lexan overlay protects CRT screen 

USA & Canada: San Jose.CA 
Tel 408-293-6786 Fax 408-2934697 
Europe & Asia: Taipei. Taiwan 
Tel: K86-2-9184567 Fax 9184566 


Circle 21 on Reader Service Card 


EZ-R0UTE VERSION II 



SCHEMATIC TO PCLAY0UT S500 
INCLUDES AUTO ROUTER 


EZR0UTE Version II trom AMS lor IBM PC PS/2 and Com¬ 
patibles is an integrated CAE System which supports 256 
layers, trace width from 0 001 inch to 0 255 inch, flexible 
grid. SM0 components and outputs on Penplotters as well 
as Pholo plotters and printers. 

Schematic Capture $100 PCB Layout $250. Auto Router $250 

FREE EVALUATION PACKAGE 
30 DAYS MONEY BACK GUARANTEE 

1-800-972-3733 or (305) 975-9515 

A0VANCE0 MICROCOMPUTER SYSTEMS. INC. 

1321 N W 65 Place - Ft. Lauderdale, FL 33309 
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Industrial & Lab Automation with PCs 





Industrial PC Card Cage 
with 8 Slot Backplane 
ipc6oio $195 

Open-style framework for flexible installation in a 
custom endosure 

8 slot backplane with LED power indicators 
4 layer PCB with dedicated power & ground planes 
Supports both standard PC power connection and 
industrial screw terminal connection 
Special hold-down clamp protects plug-in cards 

408 - 293-6786 

1340 'Hilly Rd., #314, San Jose, CA 95122 FAX 408-2934697 
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Terminal Emulation 


Tektronix 4105 
Tektronix 4010/4014 
VT320, VT220, VT102 i 
1 Picture files 


TEK 4105/4010 ^ 

VGA and EGA support 

• High resolution hardcopy ^ 

VT320 

• VT320, VT220, VT102 emulation 

• File transfer 

• 132 column modes 

• Color support 

• Hot key 

• Extensive network support 

m m Diversified Computer Systems, lnc.\ 

3775 Iris Avenue, Suite IB 
Boulder, CO 80301 (303) 447-9251 
FAX303-447-1406 

Trademarks: VT102, VT220 - DEC. Tektronix - Tektromcs Inc 
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JC GOLDCARD 


c- 



The JCS 486, the New Performance 
Leader In Personal 486 Systeinboards 

* Intel 80486/25(B6) CPU 

* 8KB Cach* irtopated in CPU 

* Moth Coprocessor rrto^ated in CPU 

* Shadow RAM for Vkteo A System BIOS 

* Second Leval Cache Msmory 
expandadabie to 512KB 

* Weitek 4167 nemeric coprocessor socket 

* 90 DAY MONEY BACK GUARANTEE 

486 Complete System.$3595 

Include 4MB Memory, ISOM ESOt HDD. 
ESDI Cache Controller, 1 2 or 1.44MB FDD. 
MS DOS. AT VO, 101 Keyboard 

80386/28 CPU Bd, CAT chlpeef $ 5*0 
80386/25 CPU Bd, CAT chipset $ 695 
80386/25 Cache Bd, CAT chlpeH $1095 
Dealer Inquiries welcome ^ 
JevninJ Electronics (408)727-9986 
3400 Da La Cna Bfcd, Uni T 

Santa Clara Ca. 05054 (408)727-7687 


How to Protect 
Your Computer 



And Make It I^ast Longer 

FREE money-making literature What you need 
to know about UPS — uninterruptible power 
systems. How to gel complete protection from 
power line problems. 500 VA to 18 KVA models 
from the worlds largest manufacturer of 
single-phase UPS, 

Best Power Technology, Inc. 

P.O. Box 280. Necedah, WI 54646 

Toll-Free (800) 356-5794, ext. 3871 

(608) 565-7200, ext. 3871 
See us at COMDEX, Booth IN4472 



WRITE or CALL tor YOUR FREE 
COMPREHENSIVE B & B 
ELECTRONICS CATALOG TODAY! 

Pages and pages of phofographs 
and illustrated, desenptive text 
for B&B's complete line of RS 
232 converters, RS-422 con¬ 
verters. current loop convert¬ 
ers. adapters, break-out box¬ 
es. data switches, data split¬ 
ters. short haul modems, 
surge protectors, and much, 
much more Most products meet 
FCC Part 15J Your RS-232 needs 
tor quality, service and competitive 
pnees will be more than met by B&B 
ELECTRONICS Manufacturer lo you. no mid¬ 
dleman! Money-back guarantee! Same-day 
shipment! One-year warranty on products! 

Technical support is available. 

Write For Your FREE Catalog Today! 

B &B electronics 

manufacturing company 
4002L Baker Road P.O. Box 1040 • Ottawa. IL 61350 

Phone: 815-434-0846 
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Special Offer 

Introduction of new transputer products 

CD-TB10/AT 10 slot TRAM 
motherboard. Onboard root 
transputer with 1-20 MB 
memory, FIFO, C004 and T222. 
High speed 16-bit AT bus inter¬ 
face. B008 compatible. 

Entry level price .. .US$ 2,700 

Size 2 TRAM's with T800-20 
CD-TRAM2-1, 1MB RAM US$ 1,040 
CD-TRAM2-2, 2MB RAM US$ 1,320 
CD-TRAM2-4, 4MB RAM US$ 2,240 
CD-TRAM2-8, 8MB RAM US$ 3,590 

Cresco Data A/S, 148, Oeresundsvej 
DK-2300 Copenhagen S., Denmark 
Phone +45 31 55 42 70 
Fax +45 31 55 01 53 
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LOOKING FOR 

SUPPLIERS 


CIKEN SHOJI CO.. LTD. is a leading distri¬ 
butor of computer peripheral products in 
Japan. 

To correct Japan’s enormous trade surplus. 
Japanese users are being encouraged to 
purchase foreign products, generating de¬ 
mand for software, programming tools, 
utilities, and application software. 

We are offering you the opportunity to in¬ 
troduce yourself and your products to the 
enormous Japanese market through CIKEN 
SHOJI. 

Please contact us by FAX now. 

GEKEN SHOJI CO., LTD. 

FAX: 81-52-251-0229 
2nd Floor, Marukoshi Bldg. 

6-5, 4-Chome. Sakae, Naka-ku, 
Nagoya, Japan. 
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MULTI-SPEED !!! 

9 TRACK TAPE SUBSYSTEM 
for IBM PC/AT/386 

1 YEAR WARRANTY 



• IBM/ANSI compatible at 800*/1600/3200 bpi 

• Controller, cables and software included 

• Interfaces for PS/2*, Xenix* and DEC* 

• SCSI*, AT or MCA* Bus I/O at 25/50/100 ips 

•optional SHOWN W/OPTIONAL dust cover 

AKSystems Inc 

20741 MarillaSL Chatsworth CA 91311 
TEL:818/709-8100 FAX: 818/407-5889 
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There is a Difference. 

Lifetime Free Updates 



A programmer is not just another programmer. That 
is why BP Microsystems is commited to bringing our 
customers the highest quality' programmers at an 
affordable price. A good example of this commitment 
is the EP-1 EPROM Programmer. The EP-1 supports 
virtually every 24- or 2&-pin E/EPROM. And, all of 
our programmers include lifetime free software 
updates and an unconditional money back guarantee. 


BP 


run-ri_rLj 

MICROSYSTEMS 


1 - 800 - 225-2102 

(7131 4 « 1-9430 
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C ross-Assemblers from $so oo 
Simulators from $ 100.00 
Cross-Disassemblers from $100.00 
Developer Packages 

from $200 00{a $50 00 Savings) 


Make Programming Easy 

Our Macro Cross-assemblers are easy to use With powerful 
conditional assembly and unlimited Include files 

Get It Debugged-FAST 

Don t wait until the hardware Is finished Debug your software 
with our Simulators 


Recover Lost Source! 

Our line of disassemblers can help you re-create the original 
assembly language source. 

Thousands Of Satisfied Customers 
Worldwide 

PseudoCorp has been providing quality solutions for 
microprocessor problems since 1985 


Processors 


RCA iac 


HHacNWOI Motorola &X 
Rockwall 66002 Mai 8080.86 
Hitachi H064180 Mot 681. i 10 
• M product* raqtara an IBM PC or 

For Information Or To Order Call: 


PseudoCorp 

716 Thimble Shoals Blvd, Suite E 
Newport News, VA 23606 

(804) 873-1947 FAX:(804)873-2154 
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LOW COST 
INTERFACE 
CARDS FOR 
PC/XT/AT 


RS-485/422 Card~[PC485] $95/125 

• Serial Async. Communication op lo4,000fl; 2 or 4 wires; NS 16450 UART; 

• Can be configured ax COM1-COM4; Maximum Baud Rate 56KB. 

• Flexible configuration options. RTS or DTK control of transmission direction. 

• Full/Half duplex operation. Supports hardware handshaking (RTS,CrS) 

• Dual drivervYeceiverv, Handles M devices; Compatible with most comm, sftwr 
a High speed version available (supports baud rates up to 256KB ) - $165 

[Dual-Port RS-485/422[PCL743] $175 

a Two independent channek / UARTs; 2 or 4 wire operation. Max. Baud 56KB. 

• Dipswttch configurable as COMM (IRQ2-7). On board terminator resistor. 

IEEE-488 Card [PC488A] $1451 

a Includes DOS Device Driver and sample Communication program in BASIC 

• Additional sample programs in C, Pascal & Assembly - $50. 

• IRQ (1-6). DMA channel 1 or 2. Up to 4 boards per computer 

• Compatible with most IEEE-488 Software packages for IBM-PC. 

• I/O Addresses and Control Registers compatible with NTs GPIB-FCIIA. 


IEEE-488 Card [PC488CJ 

With Built-In Bus Analyzer $445 

• Software Support for BASICA. QuickBASIC and GWBASIC. 

• Additional libraries for C. Pascal. FORTRAN, Assembly available - $56 (all) 
Full range of Talker. Listener, Controller, Scrial/Parallel Poll, SRQ. etc... 

• Powerful menu-driven BUS ANALYZER can be run In the background while 
488 programs or commands are executed; Features Program Stepping, Break 
points, Real Time Bus Data Capture (4K buffer). Instant Screen Toggling. 

• Complete Controller /Talker /Listener capability. Based on NEC-7210. 

• Memory-resident Printer Port Emulation Utility included (LPT1-3). 

• Compatible with NI*» CP1B-PC1I. TMS-9914 based card $345. 


DIGITAL I/O Card [PCL720] $175 

• Input: 32 TIT compatible channels: Input load is 0.2 mA at 0.4V. 

• Output: 32 TTL compatible channek;Sinks 24mA(0.5V); Sources 15mA(2.0V) 

• Counter/Timer: DC to 2.6MHz; 3 channels; 16 bit counters; 6 counting modes 

• Breadboard area for prototyping. Dlpswitdi I/O port selection (200-3F8 hex). 



LOW COST 
DATA 

AQUISITION 
& CONTROL 
CARDS 
FOR 


12 BIT A/D & D/A [PCL711s] $295 

a A/D converter: 8 single-ended channlels; Device: AD574; Conversion lime 
less than 2Spsec; Input range: s5V; Software Trigger Mode only, 
a D/A converter: l channel; 12 bit resolution; 0 to + 5V/10V Output Range. 

• Digital I/O: 16 Input / 16 Output channels; All l/Os TTL compatible. 

• External Wiring Terminal Board w ith mounting accessories included. 

a Utility Routines and Dcma/Sampie Programs for BASIC and Qaick-BASIC. 

12 BIT A/D & D/A [PCL812] $395 


• A/D converter: 16 single ended inputs; Device : AD574; Conversion time less 
than 25 **ec; Built-in programmable pacer; Input ranges: * 10V, s5V, ± IV. 

a D/A converter: 2 channels ; 12 bit resolution.; Output Range 0-5V. 
a Digital I/O: 16 Input /16 Output channels; All I/Os TTL compatible, 
a Counter: 1 channel programmable interval counter/limer. Uses Intel 8254. 
a DMA and interrupt capability. Utility software for Basic included. 

FAST 12B1T A/D/A [PCL718] $795 

a A/D converter: 16 single ended or 8 differential channels, 12 bit resolution; 
Programmable scan rate; Built-in Interrupt and DMA control circuitry. 
Conversion speed 60,000 smpls/sec (standard), 100,000 sraplvsec (optional) 

• Input ranges: Bipolar x 10V. *5V. 22.5 V, 2 IV, 2 0.5V; Unipolar 10,5.2.1V 
a D/A converter. 2 channels; Resolution; 12 bits res; Settling time: 5nsec; ±5V 
a Digital I/O: 16 OUT, 16 IN; TTI. compatible; All l/Os TTL compatible. 

• Counter 16 bit progr. interval countcr/timer; Uses Intel 8254; Pacer clock; 

• Software: Utility software for BASIC and QuickBASIC included. 

Supported by LabDAS ($105/495), ASYST. LABTECH, UnkelScope 

6 Channel 12 bit D/A [PCL726] $495 

• Output Ranges: 0 to + 5V, 0 to + 10V, r5V, 2 10V or sink 4-20mA. 

a Settling time: 7ITS. Linearity: 2 l/2bit.Voltage output driving capacity: * 5mA 

• Digital I/O: 16 digital inputs and 16 digital outputs; TTL compatible. 


STEPPER MOTOR CARD $395 


a Capable of independent and simultaneous control of up to 3 stepper motors. 

• Speed: Programmable from 3J PPS to 3410 PPS; Built-in acceleration control. 

• Output Mode: One clock (Puke. Direction) or two clock (CW, CCW pulses) 

• Step position Read-back; Optn-holated outputs; Ciystal based timing, 
a Includes 8 bit digital input/output port. Order P/N [PCL-738B] 

MC / VISA / AMEX Call today for datasheet*! 
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B&C MICROSYSTEMS INC. 


750 N. PASTORIA AVE. SUNNYVALE, CA 94086 USA 
TEL: (408)730-5511 FAX: (408)730-5521 BBS:(408)7JO-23I7 
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33 MHz 80486 Motherboard 


Faster than the Everex Step ' M & ALA 

15 MIPS! $2,990 Qtyl(Ok) 



Features: 

• 64K or 256K Write Bart Cache • True 32-Bil Memory Eip to 16 MB 

• 8K Internal Carte • Support Wefts* 

• Dual Raad/Wrile Cache • UNIX OS/2 & Novel Compatible 

• Transparent Refresh • t Year Full Warranty 

• UU¥CC B AvaiaWe • Comptete Documartalion 



MIPS 

Cache 

0k 

4M 

486/33 

15.2 

64K 

2990 

3290 

486/25 

11.4 

64K 

2599 

2899 

386/33 

8.3 

64K 

1429 

1729 

386/25 

6.2 

64K 

1229 

1529 


Technology Power Enterprises, Inc. 

47273 Fremont Btvd, Fremont CA 94538 
Tel (415) 623-9162 FAX (415) 623-9462 
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of discounting 
Tandy® computers, 
Fax and Radio 
Shack® products 


Radw/haek 1 Tandy 


Wc will meet or beat. . . 
GUARANTEED LOWEST PRICES 


Hlf MARVMAC INDUSTRIES INC 
22511 Katy Fwy. 

Katy (Houston), TX 77450 
1-713-392-0747 FAX (713) 574-4567 


Toll Free 800-231-3680 
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Data Acquisition Processor™ 


Onboard Intelligence For IBM PC/XT/AT/386 

• 16 MHz 80C186 for general processing 

• 20 MHz DSP56001 for digital signal processing 

• Sustained digital signal processing of 10 MIPS 

• FFT and FIR filtering without programming 

• Acquires analog and digital inputs to 235K s/s 

• Buffers and processes input data as required 

• Updates analog or digital outputs to 250K s/s 

• Over 100 commands without programming 

• Custom commands may be written in C 


Call for FREE Demo Diskette 


Mkrostar 


( 206 ) 881-4286 

2863 152 Ave. N.E. 
Redmond, WA 98052 
FAX (206)881-5494 
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HYPERTEXT, IAN NETWORKS, 
LANGUAGE TRAINING, SHOWS, 
DEMO DISKS 

Low-Cost Digital Audio for Windows 3.0 
Protected / Real Modes 


IBM-PC DIGITAL VOICE / SOUND 

from $20 Iplayvr nvoilulr) tO $640 i Dorlnpcr’* Kin 

Quality Software / Hardware 
- in use worldwide! 

30 Day Money-Back Guarantee if not Satisfied 

• JUST LIKE HAVING A DAT TAPE RECORDER IN A PC 

• Fastest, easiest Editors with the most features tor the price. 

• Quick, simple hardware I software installation 

• Use tor Foreign Language training / communications 

• For Business: training, Side Shows with Grasp, ShcwPartnw Frx 

• For Engineering: Functon Gen (Mm Voco Alarms. Storage Scope 

• For Fun: Create Vbur Own Mac like Booi up Sounds. Alter vour VOce 
Qrders:800-969-4411 by SiliCOO Shack FAX 408-374-4412 

5120 Campbell Ave. #112, San Jose, CA 95130. 

Technical: 408-446-4521 

Aik for FREE PRODUCT CATALOG of IBMIR uniml prwliKlv 
Developers: Ask about TurboSound • PC voice sound engine. 
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For OZ-Wizard/ 
IQ-Electronic Organizer 



128 KB RAM CARD 

for OZ-Wizard/IQ-Electronic Organizer Series 
Trader request desired! 


RMS GmbH 
BauerlandstraBe 99 
2390 Flensburg 
West-Germany 
Tel .-49-4 61-4 20 39 
Fax-49-4 61-4 50 26 
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The ideal Keyboard cover! 

Protect your computer and eliminate down¬ 
time caused by liquid spills, contaminants, 
environmental hazards, etc. with viziflex 
SEELS - the only keyboard cover that: 

• Remains securely in-place during the 
operation of the keyboard and will not 
interfere with computer performance in 
anyway. 

• is designed to "form-fit" to the exact con¬ 
tours of the keyboard to provide superior 
tactile sensitivity & feel for individual keys. 

• Consists of UltraflexTM material, a trans¬ 
parent, flexible "film" which allows all 
“markings" to be clearly visible. 

VIZIFLEX SEELS are the only keyboard covers 
for your computer! 



SAME DAY SHIPPING 

R & R Electronics 

1 6050-X, McDonough Drive. Norcross. GA 30093 1 

(404) 

368-1777 • 

Fax (404) 368-9659 

Prices subject to change without notice | 

SIMMs 

1 PS/2, AST etc Call 

256Kx9-80 

$18 1 

1 1Mx9 70 

$59 

256Kx9*100 

$17 1 

1 1Mx9-80 

$55 

1Mx8-80 

$50 1 

| !Mx9 100 

$52 

Other Cards 

Call | 

DRAMS 

256K 70 

$2.50 

64x1 100 

$1.80 

256K-80 

$2.30 

64x4-100 

$2.75 

256K-100 

$2.20 

256x4-100 

$6.00 

256K120 

$210 

lMxl-80 

$5.25 

256K150 

$2.00 

lMxl-100 

$5.15 

INTEL 

-HT -CYRIX-WE1TEK 

8087 

$ 88 

80287-12 

$275 

8087-2 

$115 

80387-SX 

$288 

8087-1 

$165 

80387-16 

$315 

80287-6 

$135 

80387-20 

$355 

80287-8 

$185 

80387-25 

$445 

80287-10 

$210 

80387-33 

$548 


800-736-3644 

3E 


^ m 




VIDEO FRAME GRABBERS 



HRT 256-4 256 x 256 x 4 495 

HRT 256-8 256 x 256 x 8 795 

HRT 512-8 512 x 512 x 8 995 

HRT 512-24 512 x 512 x 24 1995 

- IBM PC/XT/AT COMPATIBLE 
DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

24 BIT RGB OUT except model HRT 25M 
16 level gray scale out 

SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


HRT 


PHONE 416-497-6493 


HIGH RES TECHNOLOGIES 
P.0. BOX 76 
LEWISTON. NY. 14092 

FAX 416-497-1988 
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Arlington Electronics 

386-SX-16 

$1198 

286-12 40Mb 
386-25 40Mb 


386-33 40Mb 

64K Hi speed cache 


$ 989 
$1549 
$1889 


All systems include: 

• Mono graphics monitor 

• 40 Mb Teac IDE HDD 

• 1.2 or 1.44 Mb Teac FDD 

• 1 Mb 80ns main memory 
•101 Keytronics keyboard 
•MS-DOS™3.3 or 4.01 

• Choice of 3 case designs 

• 1 year warranty ^ 

3% Shipping charge MasterCard 
AA AMEX 

1-80 0 833-3590 


Circle 33 on Reader Service Card 


UNIVERSAL 
PROGRAMMER 
& TESTER 


MODEL: ALL-03 

$695 

INCLUOES: 

• Main Module 

• SAC-201 Card 

• 0-25 Cable 




• Manual & Device List 


■ E(E)PROMs general 

NMOS & CMOS (16k to 512k, 1M lo 4M BITs) 

■ BIPOLAR PROMs 

■ PAL. CMOS PAL, GAL. PEEL. EPLO, FPL 

■ Microcomputer (8748. 8751, 87C51 & Z8 senes) 

■ 1C TEST (TTL 74/54 A 40/45 series) 

■ MEMORY TEST 

■ HEX TO BINARY code converter tor INTEL 80/88 HEX 
MOTOROLA S1/S2 HEX and TEKTRONICS HEX 

■ HIGH SPEED 

■ 40 PIN test socket with 40 sets ot software controlled 
circuit. 40 sets of programmable 

■ "GO" KEY A "GOOD" —LEO permit stand alone machine 
operation 

■ 4 SOCKET ADAPTER (OPTION) 

— T Year Warranty & 30 Days Money Back Guarantee — 

ORDER TOLL FREE 1-800-633-3449 

IN CALIF (Tel) 408-748-8491 (FAX) 408-748-8492 

CSJ MICROVMICS 

1400 Coleman Ave., #D-13. Santa Clara. CA 95050 


Circle 96 on Reader Service Card 


Intelligent Solutions 

NetWare, DOS, OS/2 & Xenix 

SCSI 

CONTROLLERS 
FOR ISA & MCA 



TESTED and 
APPROVED 

NetWare Compatible 


Novell tested 
under NetWare 286 

Use with NetWare 
286 or 386 
Use any size 
SCSI disk drive 

Handle large SCSI 
hard drives and 
erasable opticals 

Phone: (216) 234-6387 
FAX: (216) 234-2233 


The SCSI Professionals 
6801 ENGLE ROAD, CLEVELAND, OH 44130 



DYNAMIC RAMS 


4Mx9 8005 f 2 95. 

PS2 2M 604/608 $135. 

1Mx9 $ 51. 

1Mx8 sons $ 47. 
256x4 100ns $ 5. 

IMxl 100ns 
41464 100ns $ 2 , 

p" 41256 120ns 

51258 80ns $ 3, 

4164 120ns $ 1 


00 

00 

00 

00 

25 


■ MATH COPROCESSORS 


For quantity decount. Nqh- ap aed parts, S1PP — Pleas* 

HS7 IIT.CYRIX 

2C87-20 20mH* 
2C87-12 t2mHj 
2C87-10 lOnHz 

8087-1 10mHz 
■ V-20 a'ICmHz 


80387-33 33mHz $540.00 
80387-25 25mH2 $435.00 
80387-20 20mHz $350.00 
80387-18 16mHz $305.00 
80387SX 16mHz $275.00 


75 

3 

45 

85 

is Cal I 
$ CALL 

$245 00 
$189.00 
$175 00 
$155.00 
saa/is 


15140 Valey Blvd City ot Industry, CA 81744 
Cuaionwr service: (BIS) 333 8600 FAX (BIS) 305-1236 

ORDER: (800) 877-8188 (Mon.-Frt. 8-5 PST) 

CALL FOR CURROrT PRICES A VOLUME DISCOUNTS. 

MM ohange 
Ar 17 00 fits.) 

Toeuvsm 


Circle 188 on Reader Service Card 


16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 

We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete systems. 

LAWSON LABS, INC. 

74 4th AVE. W.N. 

KALISPELL, MT 59901 
000 321-5355 or 406 257-5355 
FAX 406 257-5572 


Circle 200 on Reader Service Card 


T-IO UNIVERSAL PROGRAMMER 



Circle 287 on Reader Service Card 


EPROM ■ PLD ■ Bipolar PROM 

■ Built-in LCC & SMT ZIF sockets to 44 pins 

■ Individual pin driving 

■ Point & shoot menus, with MOUSE support 

■ Device updates on disk & BBS 

■ Built-in margin testing 

■ Vector testing 

■ User definable test parameters 

■ Full screen editing in 21 formats 

■ Intelligent identifier 

SUNRISE ELECTRONICS, INC. 

524 S. Vermont Ave. ■ Glendora, CA 91740 


( 818)914 1926 


Circle 331 on Reader Service Card 



PC BASED 
DEVICE PROG 


$695/895 


. Programs EE/EPROMs, MICRO.. BIPOLARs^ALs. GAL*. EPl.Di, PKKI.S 
(cmrent libraries support over 900 devices by over 35 manufacturers). 

• Software driven pin drivers. D/A generated programming voltages (8 bit 
DACs used to generate voltages from 5-25V with Oil V resolution for ail pins). 

• Fast device programming / verify / read via dedicated parallel interface. 

• Upgradeable for virtually any future programmable devices up to 40 pins. 

• Self-subsJstent operation. No additional modules or plug-in adapters required. 

• Includes user friendly MEMORY BUFFER FULL SCREEN EDITOR. 
Commands indude: Fill, Move, Insert, Delete, Search. Data entry can be done 
In ASCII or HEX form FUSEMAP EDITOR for Logic devices. 

o Friendly Menu-Driven Interface. Device selection by P/N and Manufacturer. 

• Supports 8/16/32 bit data word formats. 

• Programming algorithms: Normal, Intelligent I & 11, Quick Pals* Program¬ 
ming. Automatic selection of fastest algorithm for any given part. 

o Verify operation performed at normal & worst case operating voltage. 

• Functional lest: JEDEC standard functional testing for logic devices. 

TTL Logic functional test for 74x*/54xx series devices and memory devices. 
Test library can be updated by the user. User definable test pattern generation- 

• File formats accepted: JEDEC (bill). JEDEC(keraal). Binary, MOS Tech- 
aology, Motorola Hex, Intel Hex, Tektronix Hex. 

• Base price ($695) includes Interface card, cable. Memory + Micro + Bipolar 
library, TTL/CMOS/MEMORY device test capability, one year free updates. 

• Complete price ($895) includes all of the above plus Logic Device Library. 

• Library updates can be received via floppy or BAC Customer Support BBS. 

• Full 1 year warranty. Customer support via voice line. Fax & dedicated BBS. 



UNIVERSAL RS-232 
PROGRAMMER_ 


$345/495 


» Programs EE/EProms, ZPRams.latel Micros,Flash F.Proms,Memory Cards. 
» Stand-Alone Mode for EE/EProm and Memory Card Duplication / Verify 
» All 24/28/32 pin EE/EJ’roms to 4 MBits (upgradeable to 32 megabits). 

» Mlcro*^i741/A,-2/A,-4.^,-9.-51.-C51.-C5IFA/B,-52,-53,-55.-C521.-C541,9761. 
i Model UP100 ($345). Model UP280 ($495) accepts dedicated modules. 

* Mwnory Cards Programming Module (Seiko/Epaon,Fujitsu.) - *145. 

► GANG Programming Module (4 sockets) - *145. 

> Optional built-in Erascr/Timer module - $50; Conductive foam pad 

• On-Board Programming capability, Custom interface modules available. 

> User friend.. Menu-Driven Interface Program for IBM-PC and Macintosh. 

» Can be operated with any computer containing an RS-232 serial port. 

► OEM open board programmer configurations available (from *245) 

» One year free software updates and Customer Support 

i Customer support via voice line, dedicated BBS or fax; Full 1 year warranty. 



INTELLIGENT 


ROM EMULATOR 

$225 


• Emulates 2716 through 27512 EProms (2k to 64k bytes) with a single unit 

• Megabit parts can be emulated with multiple units (Mega adapter required). 

• Connects to the standard parallel printer port Uses standard printer cable. 

• FAST data loading via parallel primer port (64k bytes in less than 10 seconds). 

• Intelligent 'Ia-Orcuit-Emalator* type features inctude: Address Compare 
(with HALT output), Address Snapshot (for target addr. bus monitoring). 
Trigger Input (for external events monitoring). Programmable Reset Output 

• Powerful Memory buffer editor Selectable wordsires (8,16,32). 

• User friendly software. Command set includes: Load, Write, Display, Run, 
Type. Edit Fill, Run-Command-Flle. Monitor, Port, Reset Help, Calculator. 

• Cascadable to 8 unit*. Includes target cable with Trigger, Hall & Reset dips. 

• CMOS model with NiCad rechargeable 9V battery backup - *495. 
(Can be used in stand-alone mode; Built-in battery recharging circuitry.) 

• File formats accepted: Binary, Inlai Ilex, Motorola S. 

MC / VISA / AMEX Cull today for datasheets! 


■Q 

B&C MICROSYSTEMS INC 


750 N. PASTORIA AVE-, SUNNYVALE, CA 94086 USA 
TEL: (408)738-5511 FAX: (408)738-5521 BBS:(408)738-2317 
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Editorial Index by Company 


Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 


Company, Page # Inquiry # 


A 

Adac, 48 1299 

Adaptec, 172 1111 

Adaptive Solutions, 342 1003 

Adobe Systems, 107 
Advanced Hardware 
Architectures, 331 
Advanced Logic Research, 

162,268 1075 

Advanced Micro Devices, 

19,194 1061 

Apple Computer, 107,146 1080 

Appl led Concepts, 52 1307 

Archive, 323, 331,338 1226 

Asahi, 275 
Ashton-Tate, 165 

AST Research ,186 1108 

AT&T, 19 
Atari, 311 

Autodesk, 73 1147 


B 

Bellcore. 342 1004 

Benchmark Associates, 89 1222 


Borland International, 156,403 
British Aerospace, 19 


c 

California Scientific Software, 

342 1005 

California Software Design, 

338 1227 

Cana Group, 48 1300 

Canon U.S.A., 235,338 1228 

Carlisle Memory Products, 338 1229 
cc:Mail, 89 1221 

Cipher Data Products, 338 1230 

Club American Technologies, 

186 1109 

CMC Research, 73 1151 

CMS Enhancements, 172 1112 

Colorado Memory Systems, 

331.338 1231 
Compaq Computer, 

127.140.338 1232 

CompuAdd, 46 1292 

CompuServe, 107 

Computer Cowboys, 342 1006 

Computer Virus Industry 
Association, 466 
Connect, 107 

Core International,172 1113 

Cyrix, 194 1063 


D 

Dariana Technology, 132 1163 

Data Access, 89 1224 

Datacap, 72 1288 

Defense Advanced Research 
Projects Agency, 342 
Dell Computer, 19 


Digital Equipment, 19,119, 385 
Disctec, 266 
Distributed Processing 
Technology, 205 1105 

Dolphin Software, 54 1311 


E 

Easy Automation Systems, 66 1278 
Energy Conversion Devices. 

289,338 1233 

Entropy Engineering, 73 1158 

Epson America, 119 
Eugene Amazon, 73 1146 

Everex Systems, 19,186 1110 

Exabyte, 323,338 1234 


F 

F-Chart Software, 70 1285 

FlexStar, 172 1114 

Fresh Technology Group, 58 1317 

Fuji, 275 
Fujitsu. 19 

Fujitsu America, 172,338 1115 

1235 

Future Domain, 172 1116 

FWB, 172 1117 


G 

GateWaze, 66, 70 1279 

1281 

Gigatek, 338 1236 

GigaTrend, 323, 338 1237 

GRiD Systems, 46 1290 

Grolier Electronic Publishing, 

73 1149 


H 

Harris Semiconductors, 342 1007 

Hewlett-Packard, 119,132, 

275,323,331,338 1162 

1238 

Hitachi America, 323,338 1239 

Holder, Egan, 62 1273 

HSD Microcomputer U.S.. 47 1296 


I 

IBM, 19,97,275, 338,395 1240 

IBM Magnetic Recording 
Institute, 301 

InfoChip Systems, 331,338 1241 

Informix Software, 221 1226 

Innovative Communications 
Systems, 72 1286 

Integrated Information 
Technology, 19,194 1064 

Intel, 19,165,194,338, 342 1008 

1062 


1242 

International Data, 395 
International Standards 
Organization, 97 
Inter Net, 466 

lOcomm, 47 1298 

Iomega, 47 1297 

Irma Research, 251 1077 


J 

JVC Information Products, 
323,338 

1243 

L 


LaCie, 172 

1118 

Laser Magnetic Storage 


International, 275, 338 

1244 

LaserGo, 48 

1301 

Lattice, 245 

1225 

Lehigh University, 466 


Logitech, 132,395 

1161 

Lotus Development, 165 


M 


MacroMind, 72 

1287 

Mannesmann Tally. 47 

1294 

Mark Williams. 119 


Maxoptix, 275, 338 

1245 

Maxtor, 338 

1246 

MCC, 338 

1247 

Metaphor, 19 


Micro Map & CAD, 70 

1284 

Microelectronics and Computer 

Technology, 283 


MicroNet Technology, 172 

1119 

Micropolis, 172 

1120 

Microsoft, 97,107,127, 


338,373, 395, 403 

1248 

Mitem, 62 

1275 

Mitsubishi Electronics, 342 

1009 

Mitsui Petrochemical Industries, 

275,338 

1249 

Mitsumi Electronics, 323,338 1250 

Montana State University, 19 


Motorola, 19,165 


Mountain Computers, 338 

1251 

Mouse Systems, 395 


N 


N/Hance Systems, 172 

1121 

Nakamichi, 338 

1252 

National Design, 19 


National Semiconductor, 342 

! 1010 

Natural Graphics, 73 

1154 

NEC Technologies, 47 

1295 

Nestor, 342 

1011 

Network Technologies, 54 

1310 

NeXT, 165, 338 

1066 


1253 

Nissei Sangyo America, 48 

1302 

NoGate Consulting, 338 

1254 

Notework, 58 

1315 

Novell, 19,97,107 


Numonics, 395 



O 

O.C.E.A.N., 338 1255 

Occam Research, 66 1276 

Olivetti Research Center, 385 

Olympus/Rioch, 275 

On-Line Computer Systems, 275 

Open University, 364 

Optima Technology, 172 1122 


p 

Panasonic Communications & 


Systems, 73,289, 338 1153 

1256 

Patriot Partners, 19 

PC Power & Cooling, 258 1107 

PentaSoft, 127 

Peregrine Computers, 46 1293 

Performance Technological 
Products. 52 1309 

Peripheral Vision, 338 1257 

Philips-Du Pont Optical, 

275,338 1258 

Photonics, 58 1316 

Pick Systems, 381 1020 

Pinnacle Micro, 338 1259 

Pioneer Communications, 

275,338 1260 

PKWare, 338 1261 

Popkin Software and Systems, 

62 1274 

Poqet Computer, 239 
PowerCore, 89 1223 

Priam Systems, 172 1123 

Princeton Graphic Systems, 73 1157 
Psion, 338 1262 


Q 

QIC Standards Committee, 331 
Quarter-Inch Cartridge Drive 
Standards, 338 1263 

Quarterdeck Office Systems, 

19,403 


R 

Rainbow Technologies, 52 1306 

Ricoh, 338 1264 

Rocky Mountain 

Communications. 70 1283 

Rocky Mountain Research 
Center, 19 

Rodime Systems, 172 1124 


s 

Saber Software, 62 1271 

St. Martin's Press, 466 
The Santa Cruz Operation, 19 
Seagate Technology, 338 1265 

SEEQ Technology, 338 1266 

Seiko/Epson, 275 

Seiko Instruments U.S.A., 338 1267 
Sitka, 107 

Software Composers, 66 1277 

Software Security, 52 1305 

Sony, 275,301,323, 338 1268 

Stac Electronics, 331,338 1269 

Stanford Research Institute, 395 
Stony Brook Software, 73 1150 

Storage Dimensions, 172 1125 

Sun Microsystems, 19,97,107 
SuperMac Technology, 172 1126 

Synthetic Genetics, 70 1280 

System Enhancement 
Associates, 338 1270 

Systems Enhancement, 72 1289 
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T 

Tandberg Data, 331 

Tandy, 10,46 1291 

Teac America, 323,338 1421 

Teraplex, 19 

Texas Instruments, 

19,262,342 1012 

1078 

Texas MacExpress, 19 
3Com, 97 

3M, 275, 338 1422 

Togai InfraLogic, 342 1013 

Toshiba, 19, 107,266, 301,311 
Toshiba America Information 
Systems, 338 1423 

Toshiba Semiconductor, 338 1424 

Toyogo, 73 1152 


U 

UDS.58 1313 

UniPress, 227 1018 

University of California, 342 1014 

University of Tokyo, 342 
Upsonic, 258 1106 


V 

Velox Computer, 19 
Ventura Software, 132 1160 

Vision Software, 70 1282 

Visionary Electronics, 58 1314 

Visix Software, 227 1019 


w 


Walt Disney Software, 73 

1156 

Wang/Informatics, 251 

1076 

WangDAT, 323, 338 

1425 

Wangtek, 323,338 

1426 

Weitek, 194 

1065 

Western Digital, 172 

1127 

Willow Peripherals, 73 

1148 

WordPerfect, 132 

1164 


X 

Xeltek, 52 1308 

Xerox, 395 

Xerox Palo Alto Research 
Center, 385 


z 

Zenith Data Systems, 301,338 1427 
Zero Surge, 73 1155 

Zinc Software, 62 1272 

Zirco, 52 1304 
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Singapore 0923 
Republic of Singapore 
Tel: 65 734 9790 
Telex: RS35539 SEAVEX 
FAX: 65732 5129 


TAIWAN 
Anita Chen 
Acer TWP 

977 Min Shen E, Road, 1-4 Fir. 
Taipei 10581, Taiwan ROC 
Tel: 886 2 763 0052 
Fax: 886 2 765 6874 


NOVEMBER 1990 ‘BYTE 455 

















READER 

SERVICE 


To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor¬ 
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 
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BLAST/COMM RESEARCH GRP 
BLAST/COMM RESEARCH GRP 
BOFFIN LTD 

BORLAND INTERNATIONAL 
BORLAND INTERNATIONAL 
BOS NATIONAL. INC 
BOW INDUSTRIES 
BP MICROSYSTEMS 
BUFFALO PRODUCTS 
BUSINESSLAND DIRECT 
BUYERS MART . 

BYTE BACK ISSUES 


420 
420 
447 
447 
88 
453 
56,57 
56,57 
93 
93 
444 
450 
450 
187 
187 
237 
237 
248,249 
450 
444 
443 
443 
378,379 
295 
414,434 
. 6 
407 
407 
420 
11 
11 


451 

259 

421 

422-432 

434 

450 
320.321 

432 

392 

375 

410 

451 
451 
453 
285 
285 

25 

71 


BYTE BITS 
BYTE BOOK CLUB 
BYTE CARD DECK 
BYTE SUB.MESSAGE 
BYTE SUB.SERVICE 
BYTEWEEK/NEWSLETTER 
BAC MICROSYSTEMS 
BAC MICROSYSTEMS 
BAC MICROSYSTEMS 
CACHING TECHNOLOGY 
CACHING TECHNOLOGY 
CADRE TECHNOLOGIES 
CANON (OPTICAL CARD) 

CAPITAL EQUIPMENT CORP 
CAPITAL EQUIPMENT CORP 65 

CCMI. 436 

CLEOCOMMUNICATIONS.INC 96 

CLUB AMERICAN TECH .INC 199 

CME TELEMETRIX 451 

CNS.INC 390 

COMPAQ 154,155 

COMPUADD 88A-0 

COMPUADO 164A-0 

380 

433 
282 
225 
225 
400 
328 
250 
250 
445 

434 
230,231 

208 
433 
433 
451 

280,281 
280,281 
.... 322 

330 
330 
360 
352 
352 
453 
42-45 
409 
440 
121 
192B 
192B 
448 
421 
CM.1 
102,103 
104,105 


COMPUCLASSICS 

COMPUCOM 

COMPUSERVE 

COMPUTER ACCESSORIES 

COMPUTER ACCESSORIES 

COMPUTER FRIENDS.INC 

COMPUTER PERIPHERALS 

COMPUTER UPGRADE CORP 

COMPUTER UPGRADE CORP 

COMPUTERLANE 

COMPUTE RWISE.INC 

COMTROL CORP 

COPIA INTERNATIONAL LTD 

COVOX.INC 

COVOX.INC 

CRESCO DATA A/S 

CSS LABS 

CSS LABS 

CTA . 

CTX INTERNATIONAL 
CTX INTERNATIONAL 
CURTIS.INC 
CYRIX 
CYRIX 

C&J MICRONICS 
DAK INDUSTRIES 
DAMARK INT*L,INC 
DATA STRATEGIES INT'L 
DATA TRANSLATION 

DATALUX . 

DATALUX 

DATAQ INSTRUMENTS.INC 
DATAWARE 

DELL COMPUTER CORP 
DELL COMPUTER CORP 
DELL COMPUTER CORP 


Inquiry No. Pag* No. 

Inquiry No. Page No. 

Inquiry No. 

Page No. 

• 

DELL COMPUTER CORP 

104A-8 

218 

MATHSOFT. 

327 

320 

STANDARD COMPUTER 

124,125 

107 

DELPHI 

184 

216 

MATHSOFT. 

327 

321 

STATSOFT . 

87 

108 

DESKTOP TECHNOLOGY CORP 

90 

217 

MAYNARD ELECTRONICS 

357 

322 

STONY BROOK SOFTWARE 

398 

395 

DR . 

.389 

218 

MAYNARD ELECTRONICS 

357 

323 

STONY BROOK SOFTWARE 

398 

109 

DIGITAL RESEARCH 

29 

221 

MEGATEL COMPUTER CORP 

390 

324 

STORAGE DIMENSIONS 

207 

110 

DIGITAL VISION 

318 

222 

MERRITT COMPUTER PRODUCT 368 

325 

STORAGE DIMENSIONS 

207 

111 

DIGI-DATA 

448 

223 

MICRO SOLUTIONS COMP.PROD 318 

326 

SUMMAGRAPHICS 

223 

112 

DISKCOTECH 

443 

226 

MICROPROCESSORS UN LTD 

444 

327 

SUMMAGRAPHICS 

223 

113 

DISKCOTECH 

443 


MICROSOFT 

8,9 

328 

SUMMAGRAPHICS 

223 

114 

DISKETTE CONNECTIONS 

447 

• 

MICROSOFT . 

21 

329 

SUN MICRO 

94,95 

115 

DISPENSA-MATIC LABEL DISP 

421 


MICROSOFT 

68,69 

331 

SUNRISE ELECTRONICS INC 

453 

116 

DISTRIBUTED PROCESSING TECH 253 

• 

MICROSOFT 

129 

332 

SUPERSOFT . 

349 

117 

DISTRIBUTED PROCESSING TECH 253 

• 

MICROSOFT 

130,131 

333 

SYSTAT . 

261 

118 

DIVERSIFIED COMPUTER SYS 

480 

• 

MICROSOFT 

232,233 

334 

TALKING TECHNOLOGY.INC 

444 

119 

DSM DIGITAL SERVICE 

291 

• 

MICROSOFT 

313 

335 

TANGENT COMPUTER 

179 

120 

DSP DEVELOPMENT 

391 

• 

MICROSOFT 

315 

336 

TECH CITY 

399 

121 

DYNAMIC ELECTRONICS 

198 

• 

MICROSOFT 

317 

337 

TECH CITY 

399 

122 

DYNAMIC ELECTRONICS 

196 

227 

MICROSTAR LABORATORIES 

452 

338 

TECHNOLOGY POWER ENTER 452 

123 

ELCEE COMPUTEK 

411 

• 

MICROWAY 

192C 

393 

TEKTRONIX 

202,203 

124 

ELEXOR ASSOCIATES.INC 

446 

• 

MICROWAY 

347 

394 

TEKTRONIX 

202.203 

125 

EMERSON UPS 

319 

• 

MICROWAY 

415 

339 

TELEPHONE PRODUCT CENTER 441 

126 

EMERSON UPS 

319 

228 

MIGRAPH 

420 

340 

TEXAS MICROSYSTEMS 

1920,193 

* 

EPSON 

22,23 

229 

MIS COMPUTER SYSTEMS 

329 


TEXAS MICROSYSTEMS 

1920 A-B 

127 

ERGO COMPUTING 

137 

230 

MIS COMPUTER SYSTEMS 

329 

341 

THE CARD SHOP . 

421 

• 

ERGO COMPUTING 

136A-B 

231 

MITSUBISHI ELECTRONICS 

267 

342 

THE PERISCOPE CO 

351 

128 

EVEREX SYSTEMS 

256,257 

232 

MITSUBISHI ELECTRONICS 

267 

343 

THE PERISCOPE CO 

351 

129 

EXIDE ELECTRONICS 

420 

233 

MIX SOFTWARE 

405 

344 

THE SOFTWARE UNK 

332 

130 

EXIDE ELECTRONICS 

420 

294 

MKS 

118 

345 

THE SOFTWARE LINK 

332 

131 

FAIRCOM CORP 

226 

235 

MOUSE SYSTEMS 

252 

346 

THE SOFTWARE LINK 

333 

132 

FALCO DATA PRODUCTS 

183 

386 

MYLEX 

314 

347 

THE SOFTWARE LINK 

333 

135 

FIRST SOURCE INTERNATIONAL 449 

387 

MYLEX 

314 

348 

TOSHIBA. 

82,83 

136 

FIRST SOURCE INTERNATIONAL 449 

236 

NANAO USA CORP 

238 

349 

TOSHIBA 

82,83 

137 

FLAGSTAFF ENGINEERING 

274 

237 

NANAO USA CORP 

238 

350 

TOUCHBASE SYSTEMS.INC 

74 

138 

FLYTECH TECHNOLOGIES,INC 

53 

238 

NANTUCKET CORPORATION 

302 

351 

TOUCHSTONE-CHECKIT 

79 

139 

FORVAL AMERICA,INC 

372 

239 

NANTUCKET CORPORATION 

303 

352 

TOUCHSTONE - CHECKfT 

79 

140 

FORVAL AMERICA,INC 

372 

250 

NATIONAL INSTRUMENTS 

421 

353 

TREN0 SYSTEMS.INC 

435 

141 

FOX SOFTWARE 

7 

251 

NATIONAL INSTRUMENTS 

CHI 

354 

TRI-STAR COMPUTER 

18 

396 

GALAXY ELECTRONICS.INC 

452 

252 

NATIONAL TELE VAR 

110 

355 

TRUEVISION.INC_ 

383 

# 

GATEWAY 2000 

32A-H 

253 

NCR EUROPE 

248,249 

356 

TULIN CORPORATION 

368 

142 

G COM,INC 

448 

254 

NEC HOME ELECT (MONITORS) 12,13 

357 

TULIN CORPORATION 

368 

397 

GEKEN SHOJI CO ,LTD 

451 

255 

NEC SYSTEMS 

64,65 

358 

UHC. 

.417 

143 

GENERIC SOFTWARE 

30,31 

256 

NEVADA COMPUTER CORP 

442 

359 

UNICORE SOFTWARE 

108 

144 

GENERIC SOFTWARE 

30,31 

257 

NOHAU CORP 

397 

360 

UNITEX . 

438,439 

145 

GRAPHIC SOFTWARE SYSTEMS 120 

258 

NORTHGATE COMPUTER SYS 

209 

361 

UNITEX 

438,439 

146 

GRAPHIC SOFTWARE SYSTEMS 120 

259 

NORTHGATE COMPUTER SYS 

210,211 

362 

UNIVERSAL CROSS-ASSEMBLERS 448 

147 

GRAPHTEC 

394 

260 

NORTHGATE COMPUTER SYS 

212,213 

363 

UPSONIC 

189 

148 

GREENVIEW 

78 

261 

NORTHGATE COMPUTER SYS 

214,215 

364 

UPSONIC 

189 

151 

GTCO 

421 

262 

NORTHGATE COMPUTER SYS 

216,217 

• 

US ROBOTICS 

316 

152 

GTEK.INC 

408 

263 

NORTHGATE COMPUTER SYS 

218,219 

365 

VENTURCOM. 

122 

153 

GTEK.INC 

408 

264 

NORTHGATE COMPUTER SYS 

220 

366 

VENTURCOM 

122 

164 

G.W.COMPUTERS.INC 

200 

265 

NORTHGATE COMPUTER SYS 

242,243 

• 

VERMONT CREATIVE SOFTWARE 35 

155 

HAUPPAUGE COMPUTER WORKS 234 

• 

NRl/MCGRAW-HILL 

384A-0 

367 

VICTORY ENTERPRISES 

411 

186 

HAVENTREE SOFTWARE LTD 

224 

266 

NU-MEGA TECHNOLOGIES 

78 

368 

VIDEX . 

402 

187 

HAVENTREE SOFTWARE LTD 

224 

267 

OAKLAND GROUP.INC 

310 

369 

VIDEX. 

402 

168 

HAYES . 

355 

• 

ORACLE . 

111 

370 

VIRGIN MASTERTRONIC 

420 

159 

HELLO DIRECT 

420 

269 

OVERLAND DATA 

435 

371 

VIZIFLEX SEELS.INC. 

452 

160 

HERCULES 

98 

270 

PACIFIC DATA PROOUCTS 

151 

372 

VOGON ENTERPRISES LTD 

336 

• 

HEWLETT-PACKARD PERIP 

138,139 

271 

PACIFIC DATA PROOUCTS 

151 

• 

WATCOM PRODUCTS 

247 

• 

HEWLETT-PACKARD PERIP 

270.271 

272 

PACIFIC DATA PRODUCTS 

201 

373 

WIESEMANN & THE IS GMBH 

296 

161 

HIGH RES TECHNOLOGIES 

452 

273 

PACIFIC DATA PROOUCTS 

201 

374 

WINTEK CORP. 

448 

162 

HOOLEON CORPORATION 

382 

274 

PANASONIC (LASER PRINTER) 

36-38 

375 

XELTEK 

443 

163 

HOUSTON INSTRUMENT 

67 

276 

PANASONIC (MONITORS) 

15 

376 

ZENITH DATA SYSTEMS 

91 

164 

HOUSTON INSTRUMENT 

57 

277 

PARA SYSTEMS 

81 

377 

ZENY COMPUTER SYS..INC 

208 

166 

HOUSTON INSTRUMENT 

87 

278 

PATTON 6 PATTON 

80 

378 

ZIRCOCORP 

108 

166 

HUMMINGBIRO COMM LTD 

246 

• 

PC CONNECTION 

112-114 

379 

ZIRCOCORP 

108 

187 

HUMMINGBIRD COMM.LTD 

246 

• 

PC CONNECTION 

115,118 


ZORTECH 

41 

188 

IBM PS/2 ....... 

16,17 

• 

PC CONNECTION 

117 

380 

Z-WORLD ENGINEERING 

440 

109 

IIYAMA ELECTRIC CO.,LTD 

293 

279 

PENTAX TECHNOLOGIES 

181 

381 

Z-WORLD ENGINEERING 

440 

170 

INDIGO SOFTWARE LTD 

295 

280 

PERCEPTIVE SOLUTIONS.INC 

325 




171 

INFOCUS.INC 

153 

281 

PERCEPTIVE SOUrriONS.INC 

325 




172 

INFOCUS.INC 

153 

282 

PERCON . 

433 

INTERNATIONAL SECTION 

72181-96 

• 

INFOCUS.INC 

152A-8 

283 

PERSONAL TEX.INC 

240 

No North American Inamries please. 


173 

INSIGNIA SOLUTIONS 

106 

284 

PINNACLE MICRO . . 

109 




174 

INTEGRAND 

100 

285 

PLUS DEVELOPMENT 

185 

401 

3ESTUSA 

18-74 

175 

INTEL CORP 

26,27 

286 

POPKIN SOFTWARE 

361 

402 

ACER. 

IS-59 

176 

INTEL CORP 

26,27 

398 

PRACTICAL PERIPHERALS 

123 

403 

AGC 

18-69 

177 

INTEL CORP 

169 

• 

PRINCETON PUB LABS 

288A-B 

404 

ALADDIN 

IS-49 

178 

INTEL CORP 

169 

287 

PROCOMP.USA 

453 

405 

AMDS LTD 

18-44 

179 

INTEL CORP 

170,171 

288 

PROGRAMMER'S CONNECTION 420 

406 

AMERICAN BUYING & EXPORTING IS-64 

160 

INTEL CORP 

170,171 

299 

PROGRAMMER'S PARADISE 

59-61 

483 

ARGOSY 

IS-60 

181 

INTEL CORP/DEV TOOLS 

421 

390 

PROGRAMMER S SHOP 

158-161 

407 

ATICO 

IS-40,41 

162 

10 TECH 

443 

391 

PROGRAMMER S SHOP 

158-161 

• 

BIX 

IS-77 

183 

IOMEGA 

144,145 

290 

PROMISE TECHNOLOGY.INC 

182 

408 

BLUE CHIP TECHNOLOGY 

IS-72 

184 

IOMEGA 

144,145 

291 

PROTECH MARKETING 

135 

• 

BYTE SUB.SERVICE 

IS-70 

185 

I.S.C. POWER SYSTEMS 

308,309 

292 

PROTECH MARKETING 

135 

• 

BYTEWEEK/NEWSLETTER 

18-79 

188 

ITR. 

. . 440 

293 

PSEUDOCORP 

451 

412 

CLARION SOFTWARE 

18-17 

187 

IVERSON COMPUTER CORP 

362,363 

240 

QUA TECH,INC 

418 

413 

CLARION SOFTWARE 

18-17 

188 

I.C EXPRESS 

453 

241 

QUA TECH, INC 

418 

414 

COBALT BLUE 

IS-56 

189 

JADE COMPUTER 

446 

242 

QUA TECH,INC 

418 

416 

COMPEX.INC 

18-38 

190 

JAMECO 

340,341 

243 

QUA TECH,INC 

416 

416 

COMPEX.INC 

IS-38 

384 

JAMECO 

420 

244 

QUA TECH.INC 

418 

417 

COMPEX.INC 

IS-39 

385 

JAMECO 

420 

245 

QUA TECH, INC 

418 

418 

COMPEX.INC 

IS-39 

6 

JDR MICRODEVICES 

461-464 

246 

QUA TECH. INC 

418 

419 

COMPUSAVE INT’L 

18-73 

7 

JDR MICROOEVICES 

461-464 

247 

QUA TECH, INC 

418 

420 

COMPUTER CONNECTIONS 

IS-53 

192 

JEMINI ELECTRONICS 

450 

248 

QUA TECH, INC 

418 

421 

COMPUTER QUICK 

IS-46 

193 

KADAK PRODUCTS LTD 

326 

294 

QUALSTAR CORP 

440 

422 

COSTGOLD RESEARCH LTD 

IS-52 

194 

KEA SYSTEMS LTD 

265 

295 

QUARTERDECK 

298,299 

423 

CYBEX 

IS-56 

• 

KENSINGTON MICROWARE LTD 

126 

296 

R A R ELECTRONICS 

452 

424 

C.T.S. LTD. 

IS-72 

195 

KILA SYSTEMS 

447 

297 

RADIO SHACK 

CIV 

425 

DIETRICH POS-EQUIPMENT 

IS-74 

196 

KNAPCO 

444 

298 

RAIMA CORP 

49 

428 

EASY NETWORK 

IS-55 

197 

KNOWLEDGE GARDEN 

413 

392 

RAIMA CORP 

371 

429 

EASY NETWORK 

IS-55 

198 

LAGUNA CONVERSION SYS 

440 

300 

RAINBOW 

63 

426 

ELEX INTERNATIONAL 

18-61 

199 

LAHEY. 

184 

301 

RAINBOW . 

63 

• 

ELONEX 

18-47 

200 

LAWSON LABSJNC 

453 

302 

RAINDROP 

222 

427 

ESIX SYSTEMS 

18-13 

201 

LINK COMPUTER GRAPHICS 

433 

303 

ROSE ELECTRONICS 

101 

430 

FAST ELECTRONIC 

IS-63 

202 

LOGICAL DEVICES, INC 

447 

304 

ROYKORE 

92 

431 

FORTRON 

IS-9 

203 

LOGICAL DEVICES, INC 

447 

305 

SAFE WARE, INC 

444 

432 

FORTRON 

IS-9 

204 

LOGICAL DEVICES, INC 

447 

306 

SANKYO SEIKI (U.K.) LTD 

337 

482 

GALAXY MICROCRAFT SYS CO IS-70 

205 

LOGICAL DEVICES INC 

447 

307 

SANTA CRUZ OPERATION 

55 

433 

GAMMA PRODUCTIONS 

IS-28 

206 

LOGITECH, INC 

50,51 

308 

SAS INSTTTUTE.INC 

359 

434 

GAMMA PRODUCTIONS 

IS-28 

207 

LOGITECH, INC 

50,51 

309 

SCIENTIFIC ENDEAVORS 

440 

435 

GREY MATTER 

IS-71 

208 

LOGITECH,INC 

297 

310 

SCIENTIFIC ENDEAVORS 

440 

436 

GTCO 

18-20 

209 

LOGITECH, INC 

297 

311 

SCIENTIFIC ENDEAVORS 

440 

437 

GTCO 

IS-20 


LOTUS 1-2-3-UNIX 

229 

312 

SCOTTSDALE SYSTEMS 

436 

438 

1 X 1 LTD. 

IS-30 

• 

LOTUS - MAGELLAN 

77 

313 

SEQUITER SOFTWARE.INC 

244 

439 

IGEL 

18-65 

210 

LYBEN 

421 

314 

SHECOM COMPUTERS,INC 

241 

440 

IMT FRANCE. 

IS-64 

211 

MAGEE ENTERPRISES.INC 

416 

315 

SILICON SHACK LTD. 

452 

441 

INES GMBH 

IS-62 

212 

MAGEE ENTERPRISES. INC 

416 

316 

SN’W COMPUTERS A ELECT 

200 

442 

INEX INTERNATIONAL 

18-62 

213 

MAP INFO 

294 

317 

SOFTWARE PUBLISHING CORP 254,255 

443 

INTERQUAD LTD 

IS-5 

• 

MARK WILLIAMS CO 

75 

318 

SONY 

369 

444 

INTERQUAD LTD 

IS-7 

214 

MARYMAC INDUSTRIES 

452 

319 

SPECTRUM 

307 

481 

INWIN DEVELOPMENT.INC 

IS-60 


456 


BYTE* NOVEMBER 1990 


































































































































Correspond directly with company. 


READER SERVICE 


Inquiry No, 


Pag* No. 


IS-15 
1S-15 
15-35 
IS-75 
15-75 
IS-51 
IS-67 


445 IG ENGINEERING 

446 IO ENGINEERING. 

447 JC INFO SYSTEMS 
449 LASERMASTER CORP 
449 LASERMASTER CORF 

451 LOGIDATA TECH 

452 MASHOV (MSE) LTD 

453 MAXITDEVELOFMENTADSBORNE 15-70 

454 MAXlTDEVELOPMENTGSBGRNE IS-78 

455 MAYFAIR MICROS 15-14 

456 MEGADATA IS-36 

457 MEGADATA 15-36 

456 MICftOGflAFX IS-43 

459 MINOLTA GMBH lS-23 

461 PHILIPS 15-27 

462 PROGRAMMERS ODYSSEY IS-12 

463 PROLOG DEVELOPME NT CTR 15-00 

464 SAGEfPOLYTRON 15-24 

465 SMART SOFTWARE IS-4S 

* 5QFTUNE CORP 15-45 

456 SOFTWARE CONSTRUCT ION CO. IS-57 

■ SOFTWARE DEVELOPMENT SYS 15-33 

467 SOFTWARE DM I IS-10 

46$ SUN S ELECTRONICS CO LTD 15-5* 

459 SURAH. INC JS-74 

*70 TATUNG JS-37 

471 TEAC 15-10 

*00 TP ENTERPRISE LTD IS-68 

473 TRIANGLE DIGITAL SERVICES tS-72 

47* TRIGEM S-2 

*75 TWlNHEAD lS-10,19 

*7$ UNIVERSAL DATA SYSTEMS 1S-31 

*77 U NIVERSAL DATA SYSTE MS IS-31 

*7$ USA SOFTWARE 1S-29 

479 VIKING SOFTWARE SERVICE JS-52 


INT’L DIRECT RESPONSE POSTCARDS 


BYTE WEEK. 

IS 

C USERS JOURNAL 

IS 

COMPUTER SOLUTIONS 

IS 

COMPUTER SOUJTIONS.N W 

is 

DIGIBOAHO 

IS 

GATEWAY ZO DO . 

IS 

KEITH LEY/METRA0YTE 

IS 

MSP 

IS 

M GRAPH. INC 

IS 

PROGRAMMER'S JOURNAL 

IS 

REASONABLE SOLUTIONS 

IS 

TECH SPECIALIST 

IS 


Inquiry No. 


REGIONAL SECTIONS 


Midwest 72 MWl-24 

568 

ADI CORPORATION 

MW-21 

MS 

BSi . .. 

M W-S 

sec 

SSI 

WW-5 

591 

CAF COMPUTER CORP 

MW-23 

592 

CET.D-C. 

MW-22 

593 

CHUN YUN ELECTRONICS 

MW-19 

59* 

DERBYTECH COMPUTERS. . . 

MW-1 

595 

DERSYTECH COMPUTERS 

MW-t 

596 

IME COMPUTERS 

MW-2 

597 

IME COMPUTERS 

MW-2 

598 

INTERFACE GROUP . 

MW 3 

599 

INTERFACE GROUP 

MW-3 

600 

INTRA ELECTRONICS 

MW 24 

SOI 

IRIS SOFTWARE 

MW-11 

602 

IRIS SOFTWARE 

MW 11 

603 

MICRO DESIGNS 

MW-4 

604 

MICRO DESIGNS . 

MW-1 

605 

MICROSPEED COMPTERS 

MW-9 

608 

MICROSPEED COMPTERS 

MW 9 

607 

MICROCOM COMPUTERS 

MW-13 

60S 

MYODA.INC 

MW-15 

609 

MYODAJNC 

MW-15 

810 

I 

X 

X 

T 

MW-6,7 

611 

SAM PO TECHNOLOGY CORP 

MW-18 

612 

SOFT 8 MORE 

MW-16 

Northeast 72 NEl-32 

551 

ADI CORPORATION . . 

NE-29 

552 

BITWISE DESIGNS,INC 

NE-12 

559 

BITWISE DESIGNS, INC 

NE-12 

554 

BRIGHTBILL-ROBERTS. 

HE-5 

555 

b$i 

NE-16 

556 

BSI 

NE-16 

557 

CAF COMPUTER CORP 

NE- 31 

559 

C-ETD-C . 

NE-30 

559 

CHUN YUN ELECTRONICS . 

NE-27 

500 

C0MPULYNK 

NE-3 

561 

COMPULYNK . 

NE-3 

■ 

COMP GRAPHICS SHOW 91 

NE-24 

562 

COMP SALES PROFESSIONAL 

NE-11 

583 

COMP SALES PROFESSIONAL 

NE-11 

564 

DERBYTECH COMPUTERS 

NE-17 

585 

DERBYTtCH COMPUTERS 

NE-17 

566 

H.CO COMPUTER PRODUCTS 

NE-29 


Inquiry No. 


Page No. 


567 

H CO COMPUTER PRODUCTS 

NE-20 

871 

MICA COMPUTER 

PC-23 

566 

IME COMPUTERS 

NE-2 

673 

MICA COMPUTER 

PC-23 

589 

IME COMPUTERS 

NE-2 

674 

MICRO DESIGNS 

PC-4 

570 

INTERFACE GROUP 

NE-7 

675 

MICRO DESIGNS 

PC-4 

571 

INTERFACE GROUP 

NE-7 

676 

MGBOSPEED COMPUTERS 

PC-16 

572 

INTRA ELECTRONICS 

NE-32 

677 

mgrospeed computers 

PC-16 

573 

MANCHESTER EQUIPMENT 

NE-1 

670 

MICROCOM COMPUTERS 

PC-27 

* 

MANCHESTER EQUIPMENT . 

NE-72A-0 


MGROCOMPUTER MKTG.CNCL 

P&2t 

574 

MICRO DESIGNS 

NE-4 

679 

MYODA.INC 

PC-17 

57S 

MICRO DESIGNS 

NE-4 

600 

MYODA.INC . 

PC-17 

578 

MJCHOSPEED COMPUTERS . 

NE-13 

681 

Optical PUBLISHING,INC 

PC-14 

577 

MICROSPEED COMPUTERS 

NE-13 

662 

OPTICAL PUBLISHING,INC . . . 

PC-1* 

570 

microcom computers 

NE-21 

684 

PROSPEAO SOFTWARE, INC 

PC-2 

579 

MYODA.INC 

NE-23 

666 

PHOSPERQ SQFTWARE.INC 

PC-2 

500 

MYODA.INC. 

NE-23 

666 

SAMPO TECHNOLOGY CORP 

. PC-3D 

501 

REASON TECHNOLOGIES 

NE-8,9 

667 

THE PRINTER WORKS 

PC-10,11 

582 

SAMPO TECHNOLOGY CORP 

NE-26 

866 

THE PRIN TER WORKS 

PC-10,11 

* 

SCAN SYMPOSIUM 

NE-22 

689 

UNITED INNOVATIONS 

PC-20 

683 

SOFT A MORE 

NE-1S 

690 

ZERGQN 

PC-15 


Pacific Cqpci 

72 PCI-36 

South 


72 S01-24 

045 

ADE CORPORATION 

PC-33 

615 

ADI CORPORATION 

50-21 

648 

A YD IN CONTROLS 

PC-25 

616 

BOFFIN LTD 

SO-13 

647 

AYD IN CONTROLS 

PC-26 

817 

BOFFIN LTD 

50-13 

640 

BOFF IN LTD 

PC-7 

618 

BSI 

SQ-5 

649 

BOFFIN LTD. 

PC-7 

619 

BSI. 

SO-5 

659 

BRIGKTR ILL ROBERTS 

PC-6 

620 

BUSINESS COMPUTER SYS 

50-9 

661 

BSI. 

PC-26 

621 

BUSINESS COMPUTER SYS 

SO-9 

652 

653 

B$l. 

PC-26 

PC-35 


BYTE CARD DECK. 

SC-9 

CAF COMPUTER CORP 

622 

CAF COMPUTER CORP 

SO-23 

654 

C.E.T.D.C. 

PC-3* 

623 

C.E.T.DG. 

SC-22 

655 

CHUN YUN ELECTRONICS 

PC-31 

82* 

CHUN YUN ELECTRONICS .. 

SO-19 

656 

CONVEX.. 

PC-9 

625 

DER BYTE CH COM PUTERS . 

SG-7 

657 

DERBYTEC H COMPUTERS 

PC-1 

826 

DERBYTECH computers . 

SO-7 

650 

DERBYTEC H COMPUTERS . 

PC-1 

627 

IME COMPUTERS 

SQ-2 

659 

□EXPO WEST 90 

PC-5 

826 

IME COMPUTERS 

SO-2 

660 

EASY NETWORK 

PC-19 

529 

INTERFACE GROUP 

SQ-3 

061 

EASY NETWORK 

PC-19 

830 

INTERFACE GROUP . 

SO-3 

862 

H CO COMPUTER PRODUCTS 

PC-21 

831 

INTRA ELECTRONICS 

SQ-24 

663 

H.CO COMPUTER PRODUCTS 

PC-21 

032 

MICRO DESIGNS 

SO-* 

684 

IME COMPUTERS 

PC-14 

633 

MICRO DESIGNS 

SQ-4 

665 

IME COMPUTERS 

F<M* 

63* 

MICROSPEED COMPUTERS 

SO-16 

686 

INTERFACE GROUP 

PC-3 

635 

MICROSPEED COMPUTERS 

SO-16 

667 

INTERFACE GROUP 

PQ3 

636 

MICROCOM COMPUTERS 

SO-11 

688 

INTRA ELECTRONICS 

PC-36 

637 

MYODA.INC 

SOI 

009 

IRIS SOFTWARE 

PC-13 

638 

MYODA.INC 

SO-1 

670 

IRIS SOFTWARE 

PC-13 

839 

SAMPO TECHNOLOGY CORP 

50-18 

071 

metaware 

PC-2S 

640 

SOFT 6 MORE 

SO-15 


Inquiry No. 


Page No, 


BYTE ADVERTISING SALES STAFF: 

Steven M. Vito, Associate Publisher/V.P. of Marketing, One Phoenix Mil l Lane, Peterborough, NH 03458, teL (603) 924-9281 
Arthur Kossack, Eastern Advertising Director, Two IVudential Plaza, 180 North Stetson Ave., Chicago, IL 60601, tel, (312) 616-3341 
Jennifer L. Bartel, Western Advertising Director, 14850 Quorum Drive, Suite 380, Dallas, TX 75240, tel* (214) 701-8496 
Liz Coy man, Inside Advertising Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-2518 


NEW ENGLAND 

ME, NH. VT, MA, R9. CT, ONTARIO 
CANADA Hl EASTERN CANADA 
Dan Savage (*I7) S*0-hi44 
Stroll Gagnon 1*03) 924-2651 
McGraw-Hill Publication* 

29 Hartwell Avenue 
Lexington, MA 02173 
FAX; *617) 860 6999 

EAST COAST 
NY. NYC. NJ, DE, PA 
Kim Norris ttl2}Sl2-2M5 
Arianc Casey (212) 512-2368 
Patricia Pay nc (603) 924-2654 
McGraw-Hill Publications 
1221 Avenue of ihc Americas— 

28th Floor 

New York, NY 10020 
FAX: [212) 312-2075 

SOUTHEAST 

NC. SC. GA, FL, AL. TN. VA, 

MS, AR. LA. DC. MD, WV, KY 
Jnhn Y Schilin (404) 843-4782 
Patricia Payne (603) 924-2654 
McGraw-Hill Publications 
4170 Ashford-Dunwnody Road 
Suite 520 

Atlanta, GA 30319 
FAX: (404) 252-4056 


M1PWKST 

JL, MO, KS. IA, ND, SD, MN, 

Wl, NE, IN , Ml, OH 
Kun Kelley (312)616-3328 
Mary Ann Goulding (603) 924-2664 
McGraw-Hill Publications 
Two Prudential Plaza 
180 North Stetson Ave. 

Chicago,JL60601 
FAX: (312)616-3370 

SOUTHWEST, 

ROCKY MOUNTAIN 
CO, OK, TX, 

Alison Keenan (2141701-8496 
Patricia Payne (603)924.2654 
McGraw-Hill Publications 
148S0 Quorum Drive 
Suite 380 
Dallas. TX 7524(3 
FAX: (214)991 6208 

NORTH PACIFIC: San Francisco, 
NORTHERN CA, OR, ID, MT. 
WY, NORTHERN NV 
Roy i Kops (415) 954-9728 
McGraw-Hill Publications 
425 Battery Street 
San Francisco, CA 94111 
FAX: (415) 954-9786 


NORTH PACIFIC: Campbell, CA 
SILICON VALLEY, HI. WA, AK. 

W CANADA 
Bill Me Alee (408) 879-0381 
Leslie Hupp (408) 8T9-QJ&J 
McGraw-Hill publications 
1999 South Bascam Ave, 

Suite #Z\0 

Campbdl.CA 95008 
FAX; (40B) 879-9067 

SOUTH PACIFIC: Los Angeles, CA 
LOS ANGELES COUNTY. AZ, 
NM, SOUTHERN NEVADA 
Alan El Faye (313) 480-5243 
Jonathan Sawyer (603) 924-2*65 
McGraw-Hill Publications 
3333 WiLshire Boulevard #407 
Los Angeles, CA 90010 
FAX; Q 13) 480-5249 

SOUTH PACIFIC: Costa Mesa. CA 
CA ORANGE COUNTY. 

SAN DIEGO COUNTY'. UT 
Ron Qirdek (714) 557-6292 
Jonathan Sawyer (603) 924-2665 
McGraw-Hill Publications 
3003 Red Hill Ave 
Building #1—Suite 222 
Costa Mesa, CA 92626 
FAX: (714)557-2219 


BYTE BITS (2*3) 

Mark Stone (603) 924-6830 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 

The Buyers Mart (1x2) 

Brian Higgins (603) 924-3754 
BYTE Publications 
One Phoenix Milt Lane 
Peterborough, NH 03458 

Reginnal Advertising 
James Bail (603) 924-2533 
Barry Echnvarna (603) 924-2574 
Larry Levine (603) 924-2637 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE Deck 

Ed Whnc (603) 924-2596 

BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03455 

Calu lug Showcase 
BYTE Inter national Direct 
Response Postcards 
Ellen Perham (603) 924-2598 

BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Peterborough, NH Office 

Inside Sates FAX 603 924-2683 
Advertising FAX: 603-924-7507 


International Advertising Sales Staff: 

(Jwc Krctzschmar, European /Advertising and Marketing Manager, BYTE Publications, 

McGraw-Hill Publishing Co., Wimbledon Bridge House, One Hurtfidd Road, Wimbledon, London, SW103RL, England, Tel: 4481 543 1234, Fax: 44 81 540 3833 


GERMANY, SWITZERLAND, 
AUSTRIA 

Uwc Krctr.schmar (44-81-545-6268) 
UNITED KINGDOM 
Roz Weyman (44-81 -545-6269) 
McGraw-Hill Publishing Co, 
Wimbledon Bridge House 
One Hartfield Road 
Wimbledon. London SW19 3RU 
England 

Tel: 44 81 543 1234 
FAX; 44 81 540 3833 
TELEX: 892191 

BENELUX 
Ellen Pardede 
Batenburg 103 
3437 AB Nieuwegem 
The Netherlands 
Tel: 31 3402 49496 
FAX; 31 34 02 37944 


FRANCE, ITALY 

Zena Coupe, Amanda Blaskeii 
A-Z International Sates Ltd. 

4 Ashmoum Road. Hornsey Lane 
Highgatc. London NI9 3BH 
England 

Tel: 44 71 281 4116 
FAX: 44 73 281 8224 

ISRAEL 

Dan Ehrlich 

Ehrlich Communication International 
P.O. Box I 1297 
Td Aviv 61112 
Iszael 

Tel: (972) 3 449823 
FAX: (972) 3 5465168 


JAPAN 

Ma&aki Mori 

McGraw-Hill Publishing Co. 
Overseas Corp. 

Room 3528 
Kasumigaseki Bldg 
3-2-5 Kasumigascki, 
Chiyods-Ku 
Tokyo 100.Japan 
Tel: 81 3 581 9831 
FAX: 81 3581 4018 

SWEDEN 
Media Market ii 


AB 


Media Marketing AJc 
Karlbergsvagen @9 A 
S I0031 Stockholm 
Sweden 

Td: 46 8 301280 


HONG KONG 

Stephen Marcopoto 
Seavek Ltd, 

503 Wilson House 
19-27 Wyndham St. 
Central, Hong Kong 
Td: 852-568-2010 
Telex: 60904 SEVER HX 
FAX; 852 810 1283 

SINGAPORE 
Jocelyn Domingo 
Stave* Ud- 

4O0 Orchard Road. 0HHJI 
Singapore 0923 

TeFS?^?^^ 

Telex; R535539 SEAVEX 
FAX: 65 732 5129 


TAIWAN 
Anita Chen 
Auer TWF 

977 Min Shcn E. Road. 1-4 Fir, 
Taipei 1058 ), Taiwan ROC 
Tel: 886 2 763 0052 
Fax; 8(16 2 765 6K74 


NOVEMBER 1990 - B Y T E 457 




































READER 

SERVICE 


To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor¬ 
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 

* Correspond directly with company. 


Index to Advertisers by Product Category 


Inquiry No. 


Page No. 


HARDWARE 


ADD INS 


360 

360 

450 
452 

IS-60 

444 

IS-72 

265 

265 

64 

65 
96 

IS-39 

IS-39 

230.231 

451 


10 ABTECH.INC 

11 ABTECH.INC 
21 AMERICAN ADVANTECH 
28 AMS GMBH 

463 ARGOSY 

47 BINARY DATA ACQUISITION 
408 BLUE CHIP TECHNOLOGY 

64 CACHING TECHNOLOGY 

65 CACHING TECHNOLOGY 

68 CAPITAL EQUIPMENT CORP 

69 CAPITAL EQUIPMENT CORP 
• CLEO COMMUNICATIONS,INC 

417 COMPEX.INC 

418 COMPEX.INC 
82 COMTROLCORP 
85 CRESCO DATA A/S 

94 CYRIX 352 

95 CYRIX 352 

424 C.T.S. LTD IS-72 

98 DATA TRANSLATION 121 

116 DISTRIBUTED PROCESSING TECH 253 

117 DISTRIBUTED PROCESSING TECH 253 

119 DSM DIGITAL SERVICE 291 

482 GALAXY MICROCRAFT SYS COIS-70 

145 GRAPHIC SOFTWARE SYSTEMS 120 

146 GRAPHIC SOFTWARE SYSTEMS 120 

152 GTEK.INC 408 

408 
98 

452 
26,27 
26,27 

169 
169 
443 
IS-35 

453 


153 GTEK.INC 

160 HERCULES 

161 HIGH RES TECHNOLOGIES 

175 INTEL CORP 

176 INTEL CORP 

177 INTEL CORP 

178 INTEL CORP 
182 IOTECH 
447 JC INFO SYSTEMS 
200 LAWSON LABS,INC 

453 MAXIT DEVELOPMENT/OSBORNE IS-78 

454 MAXIT DEVELOPMENT/OSBORNE IS-78 

226 MICROPROCESSORS UNLTD 444 

227 MICROSTAR LABORATORIES 452 

* MICROWAY. 347 

• MICROWAY 415 

386 MYLEX 314 

387 MYLEX 314 

280 PERCEPTIVE SOLUTIONS.INC 325 

281 PERCEPTIVE SOLUTIONS.INC 325 

287 PROCOMP.USA . 453 

290 PROMISE TECHNOLOGY.INC 182 

240 QUA TECH.INC 418 

241 QUA TECH.INC 418 

242 QUA TECH.INC 418 

243 QUA TECH.INC 418 

244 QUA TECH.INC 418 

245 QUA TECH.INC 418 

246 QUA TECH.INC 418 

247 QUA TECH.INC 418 

248 QUA TECH.INC 418 

468 SUN S ELECTRONICS CO. LTD IS-54 
470 TATUNG IS-37 

338 TECHNOLOGY POWER ENTER 452 

342 THE PERISCOPE CO 351 

343 THE PERISCOPE CO 351 

480 TP ENTERPRISE LTD IS-68 

353 TREND SYSTEMS.INC 435 

473 TRIANGLE DIGITAL SERVICES IS-72 
355 TRUEVISION.INC 383 

359 UNICORE SOFTWARE 108 

127__ DRIVES 

78 COMPUTER UPGRADE CORP 250 

79 COMPUTER UPGRADE CORP 250 


93 CURTIS,INC 

568 IME COMPUTERS 

569 IME COMPUTERS 

596 IME COMPUTERS 

597 IME COMPUTERS 

627 IME COMPUTERS 

628 IME COMPUTERS 

664 IME COMPUTERS 

665 IME COMPUTERS 

183 IOMEGA 

184 IOMEGA 


360 
NE-2 
NE-2 
MW-2 
MW-2 
SO-2 
SO-2 
PC-14 
PC-14 
144,145 
144,145 


223 MICRO SOLUTIONS COMP.PROD 318 


231 

MITSUBISHI ELECTRONICS 

267 

232 

MITSUBISHI ELECTRONICS 

267 

269 

OVERLAND DATA 

435 

474 

TRIGEM 

IS-2 

356 

TULIN CORPORATION 

368 

357 

TULIN CORPORATION 

368 

928 

FACSIMILE 

15 

ALL THE FAX. 

443 

620 

BUSINESS COMPUTER SYS 

SO-9 

621 

BUSINESS COMPUTER SYS 

SO-9 

444 

INTERQUAD LTD 

IS-7 

929 

GRAPHICS TABLETS 

326 

SUMMAGRAPHICS 

223 

327 

SUMMAGRAPHICS 

223 

328 

SUMMAGRAPHICS 

223 


Inquiry No. 


Page No. 


HARDWARE PROGRAMMERS 


• 

BINARY TECHNOLOGY.INC 

443 

57 

BP MICROSYSTEMS 

451 

96 

C&J MICRONICS 

453 

152 

GTEK.INC 

408 

153 

GTEK.INC. 

408 

201 

LINK COMPUTER GRAPHICS 

433 

204 

LOGICAL DEVICES,INC 

447 

205 

LOGICAL DEVICES.INC 

447 

257 

NOHAUCORP 

397 

331 

SUNRISE ELECTRONICS.INC 

453 

375 

XELTEK_ 

443 

931 

INSTRUMENTATION 

71 

CME TELEMETRIX 

451 

101 

DATAQ IN STRUM ENTS, INC 

448 

124 

ELEXOR ASSOCIATES.INC 

448 

200 

LAWSON LABS,INC 

453 

235 

MOUSE SYSTEMS 

252 

251 

NATIONAL INSTRUMENTS 

cm 

932 

KEYBOARDS/MICE 

99 

DATALUX. 

192B 

100 

DATALUX 

192B 

110 

DIGITAL VISION 

318 

147 

GRAPHTEC 

394 

436 

GTCO 

IS-20 

437 

GTCO 

IS-20 

• 

KENSINGTON MICROWARE LTD 128 

206 

LOGITECH,INC 

50,51 

207 

LOGITECH,INC 

50,51 

208 

LOGITECH,INC 

297 

209 

LOGITECH,INC 

297 

• 

MICROSOFT 

68,69 

261 

NORTHGATE COMPUTER SYS 214,215 

282 

PERCON 

433 

377 

ZENY COMPUTER SYS .INC 

208 

933 

MASS STORAGE 

14 

AK SYSTEMS . 

451 

67 

CANON (OPTICAL CARD) 
COMPUTER CONNECTIONS 

71 

420 

IS-53 

422 

COSTGOLD RESEARCH LTD 

IS-52 

97 

DATA STRATEGIES INT’L. 

440 

111 

DIG 1-DATA 

446 

137 

FLAGSTAFF ENGINEERING 

274 

481 

INWIN DEVELOPMENT.INC 

IS-60 

198 

LAGUNA CONVERSION SYS 

440 

217 

MAYNARD ELECTRONICS 

357 

218 

MAYNARD ELECTRONICS 

357 

223 

MICRO SOLUTIONS COMP PROD 

318 

280 

PERCEPTIVE SOLUTIONS.INC 

325 

281 

PERCEPTIVE SOLUTIONS.INC 

325 

284 

PINNACLE MICRO 

109 

285 

PLUS DEVELOPMENT 

185 

294 

QUALSTAR CORP 

440 

306 

SANKYO SEIKI (U.K.) LTD 

337 

318 

SONY . 

369 

324 

STORAGE DIMENSIONS 

207 

325 

STORAGE DIMENSIONS 

207 

471 

TEAC 

IS-10 

372 

VOGON ENTERPRISES LTD 

336 

934 

MISCELLANEOUS 

16 

ALPHA PROOUCTS 

437 

21 

AMERICAN ADVANTECH 

450 

26 

AMSGMBH 

452 

29 

ANNABOOKS 

222 

83 

COVOX.INC 

433 

84 

425 

COVOX.INC 

DIETRICH POS-EQUIPMENT 

433 

IS-74 

439 

IGEL. 

IS-65 

171 

INFOCUS.INC 

153 

172 

INFOCUS.INC 

153 

• 

INFOCUS.INC 152A-B 

174 

INTEGRAND 

100 

445 

IQ ENGINEERING 

IS-15 

446 

IQ ENGINEERING 

IS-15 

195 

KILA SYSTEMS 

447 

222 

MERRITT COMPUTER PRODUCT388 

226 

MICROPROCESSORS UNLTD 

444 

272 

PACIFIC DATA PRODUCTS 

201 

273 

PACIFIC DATA PRODUCTS 

201 

• 

PRINCETON PUB LABS 288A-B 

334 

TALKING TECHNOLOGY.INC 

444 

368 

VIDEX . 

402 

369 

VIDEX 

402 

371 

VIZIFLEX SEELS.INC 

452 

373 

WIESEMANN & THEIS GMBH 

296 

380 

Z-WORLD ENGINEERING 

440 

381 

Z-WORLD ENGINEERING 

440 

935 

MODEMS/MULTIPLEXORS 

41 

BAY TECHNICAL ASSOCIATES 

187 

42 

BAY TECHNICAL ASSOCIATES 

187 

43 

BAY TECHNICAL ASSOCIATES 

237 

44 

BAY TECHNICAL ASSOCIATES 

237 

74 

COMPUCOM . 

433 

77 

COMPUTER PERIPHERALS 

328 

139 

FORVAL AMERICA.INC 

372 

140 

FORVAL AMERICA.INC 

372 

158 

HAYES 

355 

179 

INTEL CORP 170,171 

180 

INTEL CORP 170,171 


Inquiry No. 


Page No. 


451 

LOG 1 DATA TECH 

IS-51 

456 

MEGADATA 

IS-36 

457 

MEGADATA 

IS-36 

398 

PRACTICAL PERIPHERALS 

123 

350 

TOUCHBASE SYSTEMS.INC 

74 

476 

UNIVERSAL DATA SYSTEMS 

IS-31 

477 

UNIVERSAL DATA SYSTEMS 

IS-31 

• 

US ROBOTICS 

316 

• 

VERMONT CREATIVE SOFTWARE 35 

936 

MONITORS 

551 

ADI CORPORATION. 

NE-29 

588 

ADI CORPORATION 

MW-21 

615 

ADI CORPORATION 

SO-21 

645 

ADI CORPORATION 

PC-33 

21 

AMERICAN ADVANTECH 

450 

559 

CHUN YUN ELECTRONICS 

NE-27 

593 

CHUN YUN ELECTRONICS 

MW-19 

624 

CHUN YUN ELECTRONICS 

SO-19 

655 

CHUN YUN ELECTRONICS 

PC-31 

91 

CTX INTERNATIONAL 

330 

92 

CTX INTERNATIONAL 

330 

169 

IIYAMA ELECTRIC CO..LTD 

293 

443 

INTERQUAD LTD 

IS-5 

236 

NANAO USA CORP 

238 

237 

NAN AO USA CORP 

238 

254 

NEC HOME ELECT (MONITORS) 12,13 

276 

PANASONIC (MONITORS) 

15 

461 

PHILIPS. 

IS-27 

937 

NETWORK HARDWARE 

401 

3ESTUSA 

IS-74 

41 

BAY TECHNICAL ASSOCIATES 187 

42 

BAY TECHNICAL ASSOCIATES 187 

43 

BAY TECHNICAL ASSOCIATES 237 

44 

BAY TECHNICAL ASSOCIATES 237 

399 

BUFFALO PROOUCTS 

259 

82 

COMTROL CORP 

230,231 

86 

CSS LABS 

280,281 

87 

CSS LABS 

280,281 

423 

CYBEX 

IS-56 

103 

DELL COMPUTER CORP 

1.CII 

428 

EASY NETWORK 

IS-55 

429 

EASY NETWORK 

IS-55 

660 

EASY NETWORK 

PC-19 

661 

EASY NETWORK 

PC-19 

• 

ELONEX 

IS-47 

131 

FAIRCOM CORP 

226 

138 

FLYTECH TECHNOLOGIES.INC 53 

441 

INESGMBH 

IS-62 

344 

THE SOFTWARE LINK 

332 

345 

THE SOFTWARE LINK 

332 

346 

THE SOFTWARE LINK 

333 

347 

THE SOFTWARE LINK 

333 

938 

PRINTERS/PLOTTERS 

• 

EPSON 

22,23 

• 

HEWLETT-PACKARD PERIP 138,139 

163 

HOUSTON INSTRUMENT 

67 

164 

HOUSTON INSTRUMENT 

67 

165 

HOUSTON INSTRUMENT 

67 

446 

LASERMASTER CORP 

IS-75 

449 

LASERMASTER CORP 

IS-75 

459 

MINOLTA GMBH 

IS-23 

274 

PANASONIC (LASER PRINTER)36,38 

279 

PENTAX TECHNOLOGIES 

181 

469 

SURAH.INC 

IS-74 

393 

TEKTRONIX 

202,203 

394 

TEKTRONIX 

202,203 

687 

THE PRINTER WORKS PC-10.11 

688 

THE PRINTER WORKS PC-10,11 

689 

UNITED INNOVATIONS 

PC-20 

690 

ZERICON. 

PC-15 

939 

PRINTER RIBBONS/SUPPUES 

270 

PACIFIC DATA PRODUCTS 

151 

271 

PACIFIC DATA PRODUCTS 

151 

940 

SCANNERS/IMAGE PROCESSORS 

395 

DFI .. 

389 

• 

HEWLETT-PACKARD PERIP 270.271 

941 

SOFTWARE SECURITY 

404 

ALADDIN 

IS-49 

430 

FAST ELECTRONIC 

IS-63 

291 

PROTECH MARKETING 

135 

292 

PROTECH MARKETING 

135 

300 

RAINBOW 

63 

301 

RAINBOW 

63 

942 

SYSTEMS 

402 

ACER .. 

IS-59 

12 

ACM A 

263 

403 

AGC 

IS-69 

17 

ALR 

2,3 

18 

ALR. 

2,3 

19 

ALTEC 

204 

20 

AME PRODUCTS 

447 

22 

AMERICAN MITAC 

393 

25 

AMERICAN RESEARCH CORP 300 

26 

AMERICAN RESEARCH CORP 300 

33 

ARLINGTON ELECTRONICS 

453 

38 

AVANTECH SOLUTIONS.INC 

444 


Inquiry No. 


Page No. 


646 AYDIN CONTROLS PC-28 

647 AYDIN CONTROLS PC-26 

552 BITWISE DESIGNS.INC NE-12 

553 BITWISE DESIGNS,INC NE-12 

616 BOFFIN LTD SO-13 

617 BOFFIN LTD SO-13 

648 BOFFIN LTD PC-7 

649 BOFFIN LTD PC-7 

555 BSI NE-16 

556 BSI NE-16 

589 BSI MW-5 

590 BSI MW-5 

618 BSI SO-5 

619 BSI SO-5 

651 BSI PC-28 

652 BSI PC-28 

557 CAF COMPUTER CORP NE-31 

591 CAF COMPUTER CORP MW-23 
622 CAF COMPUTER CORP SO-23 

653 CAF COMPUTER CORP PC-35 
70 CLU8 AMERICAN TECH .INC 199 

• COMPAQ 154,155 

• COMPUADD 68A-D 

• COMPUADD 164A-D 

560 COMPULYNK NE-3 

561 COMPULYNK NE-3 

562 COMP SALES PROFESSIONAL NE-11 

563 COMP SALES PROFESSIONAL NE-11 

93 CURTIS,INC 360 

• DAK INDUSTRIES 42,45 

103 DELL COMPUTER CORP C4I.1 

104 DELL COMPUTER CORP 102,103 

105 DELL COMPUTER CORP 104,105 

• DELL COMPUTER CORP 104A-B 

564 DERBYTECH COMPUTERS NE-17 

565 DERBYTECH COMPUTERS NE-17 

594 DERBYTECH COMPUTERS MW-1 

595 DERBYTECH COMPUTERS MW-1 

625 DERBYTECH COMPUTERS SO-7 

626 DERBYTECH COMPUTERS SO-7 

657 DERBYTECH COMPUTERS PC-1 

658 DERBYTECH COMPUTERS PC-1 

• ELONEX IS-47 

• ERGO COMPUTING 136A-B 

127 ERGO COMPUTING 137 

128 EVEREX SYSTEMS 256,257 

132 FALCO DATA PRODUCTS 183 

138 FLYTECH TECHNOLOGIES.INC 53 

431 FORTRON . IS-9 

432 FORTRON IS-9 

• GATEWAY 2000 32A-H 

155 HAUPPAUGE COMPUTER WORKS 234 

566 H CO COMPUTER PRODUCTS NE-20 

567 H CO COMPUTER PRODUCTS NE-20 

662 H.CO COMPUTER PRODUCTS PC-21 

663 H.CO COMPUTER PRODUCTS PC-21 

168 IBM PS/2 16,17 

568 IME COMPUTERS NE-2 

569 IME COMPUTERS NE-2 

596 IME COMPUTERS MW-2 

597 IME COMPUTERS MW-2 

627 IME COMPUTERS SO-2 

628 IME COMPUTERS SO-2 

664 IME COMPUTERS PC-14 

665 IME COMPUTERS PC-14 

572 INTRA ELECTRONICS NE-32 

600 INTRA ELECTRONICS MW-24 

631 INTRA ELECTRONICS SO-24 

668 INTRA ELECTRONICS PC-36 

187 IVERSON COMPUTER CORP362,363 
192 JEMINI ELECTRONICS 450 

573 MANCHESTER EQUIPMENT NE-1 

• MANCHESTER EQUIPMENT NE-72A-B 
221 MEGATEL COMPUTER CORP 390 

672 MICA COMPUTER PC-23 

673 MICA COMPUTER PC-23 

574 MICRO DESIGNS NE-4 

575 MICRO DESIGNS NE-4 

603 MICRO DESIGNS MW-4 

604 MICRO DESIGNS MW-4 

632 MICRO DESIGNS SO-4 

633 MICRO DESIGNS SO-4 

674 MICRO DESIGNS PC-4 

675 MICRO DESIGNS PC-4 

678 MICROCOM COMPUTERS PC-27 

576 MICROSPEED COMPUTERS NE-13 

577 MICROSPEED COMPUTERS NE-13 

605 MICROSPEED COMPTERS MW-9 

606 MICROSPEED COMPTERS MW-9 

634 MICROSPEED COMPUTERS SO-16 

635 MICROSPEED COMPUTERS SO-16 

676 MICROSPEED COMPUTERS PC-16 

677 MICROSPEED COMPUTERS PC-16 

• MICROWAY 192C 

229 MIS COMPUTER SYSTEMS 329 

230 MIS COMPUTER SYSTEMS 329 

579 MYODA.INC NE-23 

580 MYODA.INC NE-23 

608 MYODA.INC MW-15 

609 MYODA.INC MW-15 

637 MYODA.INC SO-1 

638 MYODA.INC SO-1 

679 MYODA.INC PC-17 

680 MYODA.INC PC-17 

253 NCR EUROPE 248,249 

255 NEC SYSTEMS. 64,65 


258 NORTHGATE COMPUTER SYS 209 

259 NORTHGATE COMPUTER SYS 210,211 


458 BYTE* NOVEMBER 1990 





















































































































READER SERVICE 


Inquiry No. 


Pag* No. 


260 NORTHGATE COMPUTER SYS 212,213 
202 NORTHGATE COMPUTER SYS 21 6,21 7 
263 NORTHGATE COMPUTER SYS 210,210 
265 NORTHGATE COMPUTER SYS 242,243 

207 RADIO SHACK .CIV 

561 REASON TECHNOLOGIES NE-8,9 

610 REASON TECHNOLOGY MW-6,7 

582 SAMPO TECHNOLOGY CORP NE-26 

611 SAMPO TECH NOUOGY COflP MW-16 

639 SAMPO TECHNOLOGY CORP SO-16 

666 SAM PO TECHNOLOGY CORP PC-30 

583 SOFT & MORE NE-15 

612 SOFT S MORE MW-16 

640 SOFT a MORE SO-15 

320 STANDARD COMPUTER 124,126 
333 SYSTAT 261 

335 TANGENT COMPUTER 179 

336 TECH CITY . 399 

337 TECH CITY 399 

339 TELE PHONE PRODUCT CE NTEFU41 
346 TEXAS MICROSYSTEMS 1920,193 

' TEXAS MICROSYSTEMS 1920 A-B 
346 TOSHIBA $2,63 

349 TOSHIBA . . 62,83 

354 TRI-STAR COMPUTER 18 

475 TWINHEAD. IS-15,19 

367 VICTORY ENTERPRISES 411 

376 ZEN ITH DATA SYSTEMS 91 

943_TERMINALS 

81 COM PUTERWISE, INC 434 

166 HUMMINGBIRD COMM LTD 246 

167 HUMMINGBIRD COMM LTD 246 


944 


UPS 


23 AMERICAN POWER GGNVERSIOM99 

24 AMERICAN POWER CONVERSION99 
46 BEST POWER TECH ,INC 450 


389 COMPUTER ACCESSORIES 
389 COMPUTER ACCESSORIES 
125 EMERSON UPS . 

129 EMERSON UPS 
196 KNAPCO 
277 PARA SYSTEMS , 

363 UPSONIC. 

364 UPSONIC 

378 ZIRCOCORP_ 

379 ZIRCOCORP 


225 

225 

319 

319 

444 

81 

189 

169 

108 

106 


SOFTWARE 


APPLEJMAC APPLICATIONS 
Sclentille/Teehnical 


306 SAS INSTITUTE,INC. 


APPLE/MAC COMMUNICATIONS 


50 BLAST/COMtf.RESEARCH GRP 407 

51 BLAST/COMM.fl£S£AHCHGRP 407 


APPLE/MAC LANGUAGES 

COPiA INTERNATIONAL LTD, . 206 


APPLE/MAC UTILITIES 


173 INSIGNIA SOLUTIONS 


106 


949 _ATAHI/AMIGA - LAN 

656 CONVEX. .PC-9 

950 IS M/MS DOS APPLICATIONS 

Business Of tic* 

30 ARC TAMGENTJNC 447 

31 ARC TANGENT JNC 44? 

34 ASHTONTATE 56,57 

35 ASHTON TATE .56.57 

108 DESKTOP TECHNOLOGY CORP. 90 
141 FOX SOFTWARE, , 7 

433 GAMMA PRODUCTJONS IS-28 

434 GAMMA PRODUCTIONS IS-2$ 

156 HAVE NTREE SOFTWARE LTD 224 

157 HAVENTREE SOFTWARE LTD . 224 

170 INDIGO SOFTWARE LTD 295 

' LOTUS-MAGELLAN 77 

239 NANTUCKET CORPORATION 302 
239 NANTUCKET CORPORATION 303 
252 NATIONAL TELEVAR 110 

' ORACLE . Ill 

295 QUARTERDECK 296,299 

298 RAIMA CORP 49 

392 RAIMA CORP . . . 371 

304 ROYKORE & 

951 I0M/MSDOS APPLICATIONS 

Sclent If ic/Tech n leal 

120 DSP DEVELOPMENT 391 

202 LOGICAL DEVICES,INC 447 

203 LOGICAL DEVICES, INC 447 

278 PATTON 6 PATTON 60 

309 SCIENTIFIC ENDEAVORS 440 

310 SCIENTIFIC ENDEAVORS 440 

311 SCIENTIFIC ENDEAVORS 440 

319 SPECTRUM 30? 

321 STATSOFT ..... 67 

333 SYSTAT 361 

362 UNIVERSAL CROSSASSEMBLERS 448 


Inquiry No. Pag* No. 

952 IBM/MSOOS APPLICATIONS 


554 0R1GHT01LL-ROBERTS 
650 BRJGHTBILL-ROBERTS 

' MICROSOFT. 

' MICROSOFT . 

* MICROSOFT. 


NE-S 

PC-6 

313 

315 

317 


IBM/MSDOS APPLICATIONS 
Word Proceeding 


MICROSOFT 


6.9 


954_IBM/MSDOS-CAD 

27 AMERICAN SMALL BUSINESS 143 

39 A.M.S. 450 

656 CONVEX.PC-9 

143 GENERIC SOFTWARE 30,31 

144 GENERIC SOFTWARE 30,31 

374 WINTEKOORP. 448 


955 


IBM/MSDOS COMMUNICATIONS 


50 BLAST/COMM HESEARCH GRP 487 

51 BLAST/COMM. RESEARCH GRP 407 

118 DIVERSIFIED COMPUTER SYS. 450 
194 KEA SYSTEMS LTD 265 

iS6_ IBM/MSDOS GRAPHICS 

45 BELL ATLANTIC. 248.249 

123 ELGEE COMPUTE K 411 

186 ITR.448 

458 MICROGRAFX IS-43 

‘ MICROSOFT 129 

■ MICROSOFT.130,131 

317 SOFTWARE PUBLISHING CORP 254,255 

1ST_IBM/MSDOS —LAN 

213 MAP INFO. 294 

464 SAGE/PGLYTRQN IS 24 

*58_IBM/MSDOS LANGUAGES 

72 CNS.INC. 390 

199 LAHEY. 164 

■ MICROSOFT.21 

* MICROSOFT.232,233 

463 PROLOG DEVELOPMENT CTR IS-80 
293 PSEUDQCGHP. 431 


313 SEQUITER SOFTWARE,INC 

322 STONY BROOK SOFTWARE 

323 STONY BROOK SOFTWARE 
WATCOM PRODUCTS 

zohtech. 


244 

398 

398 

247 

.41 


IBM/MSDOS UTILITIES 


ARDEN SOFTWARE ,88 

ASHTONTATE.93 

ASHTONTATE 93 

BLAISE COMPUTING.6 

BORLAN D I INTE RNATIONA L . .11 

BORLAND INTERNATIONAL . .11 

CADRE TECHNOLOGIES 25 

CLARION SOFTWARE . IS-17 

CLARION SOFTWARE IS-17 

CTA.322 

GCQMJNC 448 

GREENVIEW 76 

G.W.COMPUTERS. INC 200 

IMT FRANCE. IS-64 

[RIS SOFTWARE.MW-11 

IRIS SOFTWARE MW-11 

IRIS SOFTWARE.PC-13 

IRIS SOFTWARE. PC-13 

KNCWLEOG E GARDEN 413 

MAGEE ENTERPRISES,INC 416 

MAGEE ENTERPRISES ! NC 416 

MASHQV (MSE) LTD IS-07 

MIX SOFTWARE 405 

NU-M EGA TECHNOLOGIES 78 

OAKLAND GROUP,INC 310 

PROSPEROSOFTWARE.INC PC-2 

PROSPERO SOFTWARE J NC PC-2 

ROYKORE. 92 

SOFTWARE DMI IS-16 

SUPERSOFT 349 

THE PERISCOPE CO 351 

THE PERISCOPE GO .351 

TOUCHSTONE - CHECK!! 79 

TOUCHSTONE - CHECKlT 78 

OTHER APPLICATIONS 
5 Office 


* LOTUS 1-2-3 - UNIX . . ._ 229 

961 OTHER APPLICATIONS 


412 

413 
90 

142 

148 

154 

440 

601 

602 

669 

670 
197 
211 
212 
452 
233 
266 
267 


304 

467 

332 

342 

343 

351 

352 


50 BLAST/COMM.RESEARCH GRP 407 

51 BLAST/COMM.RESEARCH GRP 407 
479 VIKING SOFTWARE SERVICE IS-52 

962 _OTHER — CAD 

215 MATHSQFT 327 

216 MATHSOFT. . .. 327 

963 OTHER — CROSS DEVELOPMENT 

55 BOS NATIONAL,INC. 444 

414 COBALT BLUE IS-56 

438 I X 3 LTD.IS-30 


Inquiry No. Pag* No. 

661 OPTICAL PUBLISHING,INC PC-14 

682 OPTICAL PUBLISHING,INC PC-14 

- SOFTWARE DEVELOPMENT SYS I&-33 

964 OTHER-LANGUAGES 


* 

B1 NARY TECH NOLOGY.INC 

443 

1 

BINARY TECHNOLOGY JNC . 

443 

72 

CNS.INC. 

390 

* 

MARK WILLIAMS CO ...... 

75 

671 

METAWARE 

PC-25 

302 

RAINDROP. 

222 

310 

SCIENTIFIC ENDEAVORS 

440 

311 

SCIENTIFIC ENDEAVORS 

440 

309 

SCIENTIFIC ENDEAVORS 

440 

865 

OTHER — UTILITIES 

148 

302 

GREENVIEW . 

. 76 

RAINDROP . 

222 

467 

SOFTWARE DM! 

IS-16 

329 

SUN MICRO. 

94,95 


365 VENTURCQM 
368 VENTURCOM 


122 

122 


966 DESKTOP PUBLISHING 


446 

LASERMASTER CORP 

15-75 

449 

LASERMASTER CORP 

1S-76 

252 

NATIONAL TELEVAR. 

.110 

293 

PERSONALTEXJNC . 

240 

393 

HOSE ELECTRONICS. 

101 

967 

EDUCATIONAL/ 


INSTRUCTIONAL 

8 

ABACUS SOFTWARE JNC . . 

.197 

9 

ABACUS SOFTWARE JNC 

. 197 

* 

BYTE BACK ISSUES 

434 

59 

BYTE BITS. 

450 

* 

BYTE BOOKCLUB 

320,321 

■ 

BYTE CARD DECK. 

432 

* 

BYTE CARD DECK. 

. . 50-9 

* 

BYTE SUB MESSAGE 

392 

■ 

BYTE SUB SERVICE 

375 

* 

BYTE5UB.SEHV1CE 

15-70 

* 

BYTEWEEK/N EWSLETTE R 

410 

* 

BYTEWEEK/N EW5LETTER 

IS-79 

* 

CCMI 

436 

- 

COMPUTER GRAPHICS SHOW '91 

NE-24 

659 

DEXPO WEST 90. 

PC-S 

570 

INTERFACE GROUP . 

. . NE-7 

571 

INTERFACE GROUP 

NE-7 

599 

INTERFACE GROUP 

MW-3 

599 

INTERFACE GROUP 

MW-3 

$29 

INTERFACE GROUP. 

SO-3 

639 

INTERFACE GROUP 

SO-3 

688 

INTERFACE GROUP 

. PC-3 

667 

INTERFACE GROUP .. 

PC-3 

* 

NR I/MCGRAW-HILL 

384A-D 


SCAN SYMPOSIUM 

NE-22 

968 

MAIL OR DEN/RETAIL 

13 

ADD ON AMERICA 

443 

405 

AMDS LTD. 

IS-44 

406 

AMERICAN BUYING a EXPORTING IS-64 

382 

ANNABOQKS 

. 420 

383 

ANNABOOKS 

420 

407 

ATICO. 

(S-49,41 

540 

AYDIN CONTROLS. 

PC-28 

647 

AY DIN CONTROLS 

PC-26 

49 

B6B ELECTRONICS 

450 

52 

BOFFIN LTD. 

. 420 

616 

BOFFIN LTD 

SO-13 

517 

BOFFIN LTD. 

SO-13 

648 

BOFFIN LTD 

PC-7 

849 

BOFFIN LTD . ... 

PC-7 

56 

BOW INDUSTRIES. 

.449 

620 

BUSINESS COMPUTER SYS 

5Q-9 

621 

BUSINESS COMPUTER SYS 

SO-9 

58 

BUSINESSLAN □ DIRECT 

421 

■ 

BYTE BOOK CLUB 

328,321 

61 

BaC MICROSYSTEMS 

451 

62 

BaC MICROSYSTEMS 

. 451 

63 

B5C MICROSYSTEMS 

.453 

73 

COMPUCLASSICS. 

388 

419 

COMPUSAVE INTL 

IS-73 

75 

COMPUTER FRIENDS JNC 

430 

421 

COMPUTER QUICK. 

IS-46 

552 

COMP. SALES PROFESSIONAL 

NE-11 

553 

COMP SALES PROFESSIONAL 

NE-11 

90 

COMPUTERLANE . 

445 

656 

CONVEX. 

RC-B 

* 

DAM ARK INTL, INC 

409 

102 

DATAWARE.. 

421 

564 

DERBYTECH COMPUTERS 

NE-17 

565 

DERBYTECH COMPUTERS 

NE-17 

594 

DERBYTECH COMPUTERS 

MW-1 

595 

DERBYTECH COMPUTERS 

MW-1 

825 

DERBYTECH COMPUTERS 

. SO-7 

626 

DERBYTECH COMPUTERS 

SQ-7 

857 

DERBYTECH COMPUTERS 

PC-1 

656 

DERBYTECH COMPUTERS. 

PC-1 

112 

DISKCOTECH . 

443 

113 

DISKCOTECH 

443 

114 

DISKETTE CONNECTIONS 

447 

118 

DISPENSA-MATIC LABE L DISP 421 

121 

DYNAMIC ELECTRONICS 

198 

122 

DYNAMIC ELECTRONICS 

196 

426 

ELEX INTERNATIONAL 

IS-61 

129 

EXIDE ELECTRONICS 

420 


Inquiry No. 


Pag* No. 


EX IDE ELECTRONICS 420 

FIRST SOURCE INTER NATIONAL440 
FIRST SOURCE INTERNATIONAL449 
GALAXY ELECTRONICS,INC 452 
GREY MATTER IS-71 

GTCQ. 421 

HELLO DIRECT 429 

IME COMPUTERS NE-2 

IME COMPUTERS NE-2 

IME COMPUTERS.MW-2 

IME COMPUTERS MW-2 

IME COMPUTERS SO-2 

IME COMPUTERS SO-2 

IME COMPUTERS PC-14 

IME COMPUTERS PC-14 

IN EX INTERNATIONAL 15-62 

INTEL CORP/DFV.TOOLS. 421 

1C EXPRESS.453 

I S C. POWER SYSTEMS . 308,309 
JADE COMPUTER 446 

JAMECO . 340,341 

JAMECO 420 

JAMECO 420 

JDft MICRODEVICES 461,464 

JDR MICRODEVICES 461,464 

LYBEN , .. 421 

MAHYMAC INDUSTRIES 452 

MAYFAIR MICROS 13-14 

MIC ACCOM COMPUTERS NE-21 
MICROCOM COMPUTE RS MW-13 
MICROCOM COMPUTERS SO-11 
MICROCOMFITTER MKTG.CNCL PC-24 
MICROPROCESSORS UN LTD . 444 
MIGRAPH 420 

MYODA.INC NE-23 

MYODAjNC NE-23 

MYODA.INC KW-15 

MYODAJNC MW-15 

MYODA.INC SO-1 

MYODA.INC . SO-t 

MYODA.INC .PC-17 

MYODA.INC . PC-17 

NATIONAL INSTRUMENTS 421 
NEVADA COM PU TER COR P 442 
NORTHGATE COMPUTER SYS 209 
NOHTHGATE COMPUTER SYS 210,2tl 
NOFTTHGATE COMPUTER SYS 212,213 
NORTHGATE COMPUTER SYS 214,215 
NOFTTHG ATE COMPUTER SYS 218,217 
NORTHGATE COMPUTER SYS 216,219 
NORTHGATE COMPUTER SYS - - 22D 
NORTHGATE COMPUTER SYS 242.243 

PC CONNECTION .112,114 

PC CONNECTION 115.116 

PC CONNECTION.117 

PROGRAMMERS ODYSSEY IS-12 
PROGRAMMER'S CONNECTION 429 
PROGRAMM E A S PARADISE 59,61 
PROGRAMMER S SHOP 158,161 
PROGRAMMER S SHOP 158,161 
R aR ELECTRONICS 452 

REASON TECHNOLOGIES . NE-8.9 
REASON TECHNOLOGY MW-6.7 
SCOTTSDALE SYSTEMS 436 

SHECOM COMPUTERS JNC . 241 
SMART SOFTWARE IS-46 

SN W COMPUTERS a ELECT 200 

SOFT 4 MORE.NE-15 

SOFT & MORE MW-16 

SOFT a MORE SO-15 

SOFTUNE CORP IS-45 

486 SOFTWARE CONSTRUCTION CO IS-S7 
320 STANDARD COMPUTER 124,125 
339 TELEPHONE PRODUCT CENTER441 
341 THE CARD SHOP 421 

360 UNFTEX. 438.439 

361 UN I TEX . 438,438 

478 USASOFTWARE IS-29 

370 VIRGIN MASTEHTRON 1C 420 


130 

135 

136 
396 
435 
151 
159 


596 

597 
527 
626 
654 
665 
442 
191 
168 
165 
169 
199 

384 

385 
6 
7 

210 

214 

455 

579 

607 

636 


228 

579 

590 


637 

636 

679 

680 
250 

258 
256 

259 

260 
261 
262 

263 

264 

265 


289 

390 

391 
296 
561 
610 
312 
314 
465 
316 
563 
612 


969 

MISCELLANEOUS 

415 

COMPEXJNC. 

13-38 

416 

COMPEXJNC . 

. IS-36 

558 

C.E.TDC. 

NE-30 

592 

C.EXD.a.. 

MW-22 

623 

C.E.T.D.C. 

SO-22 

654 

C.E.TDC. 

PC-34 

397 GEKEN SHOJI CO.LTD 

451 

162 

HOOLEON CORPORATION 

362 

264 

NORTHGATE COMPUTER SYS 

220 

305 

SAFE WARE, INC . 

444 

318 

SILICON SHACK LTD 

452 

970 

ON-LINE SERVICES 

450 

BIX... 

378,379 

* 

BIX.. 

414,434 

- 

BIX. 

. IS-77 

* 

BIXINTL. . 

295 

75 COMPUSERVE. 

. 262 

107 

DELPHI 

164 

971 

OPERATING SYSTEMS 

109 

DIGITAL RESEARCH 

_29 

427 

ESIX SYSTEMS . 

IS-13 

193 

KA DAK PRODUCTS LTD 

326 

307 

SANTA CRUZ OPERATION 

.55 

356 

UHC. 


366 

VENTURCOM. . 

.122 

367 

VENTURCOM . 

... 122 


NOVEMBER 1990 -BYTE 459 























































































































































































































REQUEST FREE PRODUCT INFORMATION BY FAX 


Just fax this page to 1-413-637-4343. Save time because your request for information will be 
processed immediately. 



Circle the numbers 
below which correspond 
to the numbers assigned 
to advertisers and pro¬ 
ducts that interest you. 



Check off the answers to 
questions 4 A" through L *E” 



Print your name, 
address, and fax number 
clearly on the form. 


J Remove this page or 
copy this page clearly 
and fax it to the numl 
above. 


Fill out this coupon carefully. PLEASE PRINT. 


Name 


Title 


Company 


Address 


City 


State/Provincc Zip 


Country 

( ) _ < ) 

Phone Number Fax Number 


A. What is your primary job 
function .'principal area of responsibility? 
(Check one.) 

1 O MIS/DP 

2 □ Programmer/Systems Analyst 
j □ Ad ministration/Manage merit 
*□ Sales/Marketing 

sO Engineer/Sdenlist 

6 Q Other 

R. What is your level of management 
responsibility? 

7 □ Senior-level 
s □ Middle-level 
a □ Professional 

C. Are you a reseller (VAR» VAIX Dealer, 
Consultant)? 

10 □ Yes ll □ No 


D. What operating systems are you curren 
using? (Check alt that apply.) 

nD PC/MS-DOS 
13 □ DOS + Windows 
■4 □ OS/2 
is O UNIX 

16 O MacOS 

17 D VAX/VMS 

E. For how many people do you influence 
purchase of hardware or software? 

!«□ 1-25 
iq □ 26-50 

20 O 51-99 

2 1 □ 100 or more 


Inquiry Numbers 1-495 Inquiry Numbers 496-990 Inquiry Numbers 991-1479 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

496 

497 

490 

499 

500 

501 

502 

503 

504 

505 

506 

991 992 993 994 995 996 997 998 999 1Q0Q 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 

34 

35 

36 

37 

36 

39 

40 

41 

42 

43 

44 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

1024 1025 1026 1027 1020 1029 1030 1031 1032 1033 

45 

46 

47 

46 

49 

50 

51 

52 

53 

54 

55 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

1035 1036 1037 1036 1039 1040 1041 1042 1043 1044 

56 

57 

55 

59 

60 

61 

62 

63 

64 

65 

56 

551 

552 

553 

554 

555 

556 

557 

558 

559 

560 

561 

1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

562 

563 

554 

565 

566 

567 

568 

569 

570 

571 

572 

1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 

78 

79 

80 

81 

82 

33 

64 

85 

86 

67 

88 

573 

574 

575 

576 

577 

578 

579 

580 

581 

502 

563 

1066 1069 1070 1071 1072 1073 1074 1075 1076 1077 

89 

90 

91 

92 

93 

94 

95 

96 

97 

90 

99 

534 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

1079 1080 1081 1082 1083 1064 1005 1086 1007 1088 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

595 

596 

597 

590 

599 

600 

601 

602 

603 

604 

60S 

1090 1091 1092 1 093 1094 1 095 1096 1 097 1090 1099 

111 

112 

113 

114 

its 

116 

117 

118 

119 

120 

121 

60S 

607 

600 

609 

610 

611 

612 

613 

614 

615 

616 

1101 1102 1103 1104 1105 1106110711081109 1110 

122 

123 

124 

125 

126 

127 

120 

129 

130 

131 

132 

617 

610 

619 

620 

621 

622 

623 

624 

625 

626 

627 

1112 1113 1114 1115 1116 11171118 1119 1120 1121 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

623 

629 

630 

631 

632 

633 

634 

635 

636 

637 

630 

1123 1124 1125 1126 1127 11281129 1130 1131 1132 

144 

145 

146 

147 

146 

149 

150 

151 

152 

153 

154 

639 

640 

641 

642 

643 

644 

645 

646 

647 

648 

649 

1134 1135 1130 1137 1138 1139 1140 1141 1142 1143 

155 

156 

157 

156 

159 

160 

161 

162 

163 

164 

165 

650 

651 

652 

653 

654 

855 

556 

657 

658 

659 

660 

1145 1146 1147 1148 1149 1150 1151 1152 11531154 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

661 

662 

663 

664 

665 

666 

667 

668 

669 

670 

671 

1156 1157 1150 1159 1160 1161 1162 11631104 1165 

177 

17S 

179 

160 

181 

182 

183 

184 

185 

106 

187 

672 

673 

674 

675 

675 

677 

678 

679 

680 

681 

682 

1167 1168 1169 1170 1171 1172 1173 1174 1175 1176 

138 

169 

190 

191 

192 

193 

194 

195 

196 

197 

198 

683 

684 

605 

666 

687 

688 

689 

690 

691 

692 

693 

1178 1179 1100 1181 1182 1163 1164 1185 1106 1187 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

694 

695 

696 

697 

696 

699 

700 

701 

702 

703 

704 
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2233 BRANHAM LANE, SAN JOSE CA 95124 


BUY WITH CONFIDENCE FROM JDR! 
C ® • 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT 


DYNAMIC RAMS 


PART# 

SIZE 

SPEED 

PINS 

PRICE 

4116-150 

16384*1 

150ns 

16 

1 49 

4164-150 

65536*1 

150ns 

16 

2.49 

4164-120 

65536*1 

120ns 

16 

2.89 

4164-100 

65536x1 

100ns 

16 

3.39 

TMS4464-12 

65536*4 

120ns 

16 

3.95 

41256-150 

262144*1 

150ns 

16 

2.59 

41256-120 

262144*1 

120ns 

16 

2.95 

41256-100 

262144*1 

100ns 

16 

3.15 

41256-80 

262144*1 

80ns 

16 

3.75 

414256-100 

262144*4 

100ns 

20 

12.95 

414256-80 

262144*4 

80ns 

20 

13.45 

1MB-120 

1048576*1 

120ns 

18 

11.95 

1MB-100 

1048576*1 

100ns 

18 

12.35 

1 MB 80 

1048576x1 

80ns 

18 

12.95 

1MB-70 

1048576x1 

70ns 

18 

13.95 


SIMM/SIP MODULES 


PART# 

SIZE 

SPEED 

FOR 

PRICE 

41256A9B-80 

256K x 9 

80ns 

SIMM/PC 

49.95 

421000A8B-10 

1MB x 8 

100ns 

SIMM MAC 

109.95 

421000A9B-10 

1MB x 9 

100ns 

SIMM/PC 

113 95 

421000A9B-80 

1MB x 9 

80ns 

SIMM/PC 

119-95 

421000A9B-60 

1MB x 9 

60ns 

SIMM/PC 

149.95 

256K9SIP-80 

256KX9 

80ns 

SIP/PC 

54.95 

256K9SIP-60 

256KX9 

60ns 

SIP/PC 

64.95 

1MBX9SIP-10 

1MB x 9 

100ns 

SIP/PC 

116.95 

1MBX9SIP-80 

1MB x 9 

80ns 

SIP/PC 

124.95 


MATH CO-PROCESSORS 

inteT 


8087 

8087-2 

8087-1 

80287-8 

80287-10 

80287-XLT 

80287-XL 

80C287 

80387-16 

80387-SX 

80387-SX20 

80387-16 

80387-20 

80387-25 

80387-33 


5 MHz 
8 MHz 
10 MHz 
8 MHz 
10 MHz 
12MHz 


89.95 

129.95 

169.95 

209.95 

239.95 

247.95 


6/8/10/12 MHz 247.95 


12MHz 299.95 

16 MHz 359.95 

16 MHz 319.95 

20 MHz 399.95 

16 MHz 359.95 

20 MHz 399.95 

25 MHz 499.95 

33MHz 649.00 

•FOR COMPAQ L TEr'286. TANDY' 2800 
‘•FOR AIL OTHER 286 BASED SYSTEMS 


CYRIX COPROCESSORS 


STAIE OF THE ART TO SAVE YOU LONGEVITY WORRIES' 
MANUAL & SOFTWARE GUIDE. FULL 5 YEAR GUARANTEE' 
83D87-16 16 MHz 5299.95 83087-33 33MHz 549.00 

83D87-20 20 MHz 349.95 83S87-16(SX) !6MHz 269.95 

83D87-25 25MHz 439.95 B3S87-20 (SX) 20MHz 329.95 


DerccZ s 

HIGH-TECH 

SPOTLIGHT 

MODEM STANDARDS 


I now feel comfortable publicly recommending 
CCITT V 32 and MNP communications protocols' 
CCITT V 32 is a description of the electrical sig 
nals used over phone lines to move data The 
CCITI ts an international committee that refines the 
input from many modem industry experts into one 
accepted standard Sometimes users or industry 
experts reject the efforts of standards committees 
and follow a single industry leader (as was the case 
with the IBM PC) Here, the committee prevailed 
The Mlcrocom Network Protocol (MNP) is the 
product of I company's efforts to fix data errors and 
improve transmission efficiency. They've made their 
protocol available to others for a fee. and have 
been accepted by users en mass. The committee 
approach has not worked well in this area 

MNP-5 is an Implementation of the protocol that 
insures reliable data transfer and compresses data 
at a rate ot about 2 to l Thus, a modem operating 
at 9600 BPnS (bits per second) provides a data 
transfer rate of approximately 19200 BPS—about 16 
times the rate of older 1200 BPS standards! 

I For we end users, how standards are created is 
of passing interest—we want solid ones that won t 
be soon obsolete CCITT V.32 and MNP-5 will be 

I „ 


Derick Moore. Director of Engineering 
See JDK's modem selection on the next page 


/u'Jsi MoruzsiuoAiw 'j'jnm'j fiom 


5 YEAR 


WARRANTY 


WITH MANUAL & 
SOFTWARE GUIDE 


MINI 25MHz 386 -799 

• NORTON SI 26.6 • LANDMARK AT SPEED 30.1 

*'THE FASTEST NON-CACHING MOTHERBOARD THAT 
WE TESTED."—BYTE MAGAZINE, APRIL 1990. 

• MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES 

• SOCKETED FOR 80387 COPROCESSOR 

• USES SONS 256K OR 1MB SIMM'DIP RAMS 

• 16MB RAM CAPACITY 8MB ON BOARD 8M8 USING 
OPTIONAL RAM CARD (OKB INSTALLED) 

• ON BOARD RAM 1/2MB USING 4/8 256K SIMMS OR 4 8MB 
USING 4/8 1MB SIMMS • FIVE 16 BIT SLOTS. TWO 8 BIT 
SLOTS. ONE 32 BIT SLOT FOR PROPRIETARY RAM CARO 

• AMI BIOS • SIZE 8 5"X 13" 

MCT-M386-25_$799.00 

MCT-M386-M25 PROPRIETARY RAM CARO $99.95 

V2MB USING 36/72 256KX1 DRAMS OR 4/8MB USING 36/72 
IMBXi DRAMS 


s 1495 


33MHz CACHE 386 

• NORTON SI 45.9 • LANDMARK AT SPEED 50.8 

• 33MHz 80386 CPU • 64K ZERO WAIT STATIC RAM CACHE 

• 1 2 4.8MB ON BOARD RAM USING 80NS SIMMS 
(OKB INSTALLED) 

• 1/2MB USING 4/8 256K SIMMS OR 4/8MB USING 4/8 1MB 
SIMMS • SOCKETED FOR 80387 33 MATH CO-PROCESSOR 

• 8 EXPANSION SLOTS (ONE 32 BIT SIX 16-BIT. ONE 8-BIT) 

• AMI BIOS ASSURES IBM COMPATIBILITY 

• 8/33MHZ KEYBOARD ADJUSTABLE SPEEDS 

MCT-386MBC-33.$1495.00 

MCT-386MBC-25 25MHZ VERSION $999.00 


MINI 25MHz 
CACHE 386 


s 1299 


WITH RAM CARO 

• NORTON SI 30.5 • LANDMARK AT SPEED 40.7 

• 25MHz 80386 • REQUIRES 1 OF THE RAM CARDS BELOW 

• SHADOW RAM FOR ROM BIOS 

• MEMORY CACHING FOR SUPERIOR PERFORMANCE 

• MEMORY INTERLEAVING FOR NEAR O WAIT STATE 
OPERATION (8 BANKS OF MEMORY REQUIRED) 

• SOCKETED FOR 80387 OR WEITEK 3167 COPROCESSORS 

MCT-C386-25 .$1199.00 

RAM CAROS (ONE REQUIRED FOR OPERATION): 

t 2 /4MB USING &'16/32 256KX4 DRAMS AND 4.B/16 2S6KX1 
DRAMS (OK INSTALLED) 

MCT-C386-M4.$99.95 

1/2MB USING 3672 256KX1 DRAMS OR 4/8MB USING 36/72 
IMBXI DRAMS (OK INST) 

MCT-C386-M8_ $99.95 

1/2/4MB USING 4/8/16 256K SIMMS. 4/B'16MB USING 4/8/16 
1 MB SIMMS OR 10 MB USING 8 1 MB SIMMS AND 8 256K 
SIMMS (OK INSTALLED) 

MCT-C386-M16. $99.95 


486 FROM A.I.R. 


5 2999 


• LANDMARK AT SPEED 113.2 

YOUR POWER SOLUTION FOR CAD/CAM/CAE WORKSTA 
TIONS. AS WELL AS LAN SERVER APPLICATIONS' 

• DESIGNED FOR MULTI TASKING & MULTI USER APPUCA 
TIONS REQUIRING UNIX OR XENIX • INTEL 80486 CHIP HAS 
A BUILT IN MATH CO-PROCESSOR & 8K OF RAM CACHE 

• INTEL 80486-25 CPU • EXPANDABLE TO 16MB ON BOARD 

(OK INSTALLED) • SOCKETED FOR A WEITEK 4167 MATH 
COPROCESSOR • SUPPORTS SHADOW RAM WITH 
INTERNAL CACHE CONTROLLER • EIGHT 16 BIT BUS SLOTS. 
6 LAYER BOARD DESIGN • COMPATIBLE WITH OS/2 NOVELL 
DESQVIEW. UNIX WINDOWS AND WINDOWS 3 0 
AIR-486MB25___$2,999.00 


12.5MHz 286 


* 199*5 


• NORTON SI 14.3 • LANDMARK AT SPEED 16.5 

• STANDARD 8088 LAYOUT 

• 286 COMPATIBLE • 6/12 5MHz KEYBOARD SELECT SPEEDS 

• EXPANDABLE TO 4MB ON BOARD 512K/1MB USING 18/36 
256KX1 DRAMS 2'4MB USING 1836 IMBXI DRAMS (OKB 
INSTALLED) 

• MEMORY SPEED 120NS FOR 1 WAIT 100NS FOR O WAIT 

MCT-M286-12 _$199.95 


*399*5 


16MHz MINI 386-SX 

• NORTON SI 15.3 • LANDMARK AT SPEED 20.8 

• USES 16MHz INTEL B0386SX CPU 

• EXPANDABLE TO 8MB ON BOARD 

• 512K/1MB USING 1836 256KX1 DRAMS OR 2/4 256K SIPS OR 
4/8 256KX4 AND 2/4 256KX1 DRAMS 2/4MB USING 1636 
IMBXi DRAMS OR 2/4 1MB SIPS. 68MB USING 36 IMBXi 
DRAMS AND 2/4 1MB SIPS AMI BIOS 

• CHOOSE FAST O WAIT STATE OR 1 WAIT STATE FOR 
ECONOMICAL USE OF SLOWER RAM 

• FIVE 16 BIT & THREE 8 BIT EXPANSION SLOTS 

• CHIPS & TECHNOLOGY NEW ENHANCED ADVANCED 
TECHNOLOGY (NEAT) CHIPSET 

• SOCKET FOR 80387SX-16 COPROCESSOR 

• 8 5" X 13* SIZE FITS IN MINI 286 AND FULL SIZE 286 CASES 

MCT-386SX.... $399.95 


20MHz 286 


s 389 


95 


• NORTON SI 20.3 • LANDMARK AT SPEED 26.3 

• NEAT CHIPSET HAS POWER TO COMPETE WITH 
386 SYSTEMS 

• EXPANDABLE FROM 512K TO 8MB. 512K/1MB USING 18/36 
256KX1 DRAMS OR 2/4 256K SIPS. 2/4MB USING 1836 IMBXI 
DRAMS OR 2/4 1MB SIPS 6/8MB USING 36 IMBXI DRAMS 
AND 2/4 1MB SIPS 

• 20/10MHz KEYBOARD SELECTABLE SPEEDS • AMI BIOS 

• SHADOW RAM AND PAGE INTERLEAVED MEMORY 

• FAST O WAIT STATE OR 1 WAIT STATE FOR SLOWER RAM 

• 8.5" X 13" FITS MOST 8088 MINI 286 8 FULL SIZE 286 CASES 

• FIVE 16-BIT & THREE 8 BIT SLOTS 

• SOCKET FOR 80287 12 MATH CO-PROCESSOR 

MCT-M286-20N.$389.95 

16MHz 286 W/NEAT CHIPSET $ 289 9S 

MCT-M286-16N NORTON SI 16J / LANDMARK at 21.1 

12MHz 286 W/NEAT CHIPSET *269 9S 

MCT-M286-12N Norton si 12.0 / landmark at is.s 


*99*5 


10MHz 8088 NORTON SI 2.1 

• 8088 COMPATIBLE. OPERATES AT 4.77/10MHz 

• KEYBOARD SELECTABLE CLOCK SPEEDS ■ SOCKET FOR 
8087 1 COPROCESSOR • 8 SLOTS • MCT BIOS • 640K RAM 
CAPACITY (OKB INSTALLED) 

MCT-TURBO-10 .....-...$99.95 


553 CUSTOMER SERVICE 800-S38-S001 MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY, 9 A.M. TO 3 P.M. (PST) m 

TECHNICAL SUPPORT 800-538-5002 ORDER TOLL-FREE 800-538-5000 S 
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ORDER TOLL-FREE 800-538-5000 


KEY CODE 
10 


MONITORS 


VGA 

PACKAGE 

$4909* 



VGA COLOR AND 
CLARITY AT AH EGA 
PRICE! ■ 8 -BIT VGA 
CARD IS FULLY 
COMPATIBLE WITH IBM 
VGA ■ 640 X ABO 
RESOLUTION IN 1 $ COLORS 
■ HIGH RESOLUTION ANALOG 
MONITOR - EGA7CGA/MONQ AND 
HERCULES COMPATIBLE - DRIVERS FOR 
WINDOWS, GEM, LOTUS 1-2-3, SYMPHONY 
AUTOCAD & VENTURA 

VGA-PKG .. 

16-BIT VGA PACKAGE 

16-BIT VERSION INCLUDES MCT-VGA-1 6 

VGA-PKG-10 ___ 


POST CODE DIAGNOSES 
SYSTEM PROBLEMS! 

TO DIAGNOSE, PLUG FT INTO A CAHD SLOT, I 
READ THE INDICATOR DISPLAY £ CHECK 
THE MANUAL FOR THE CORRESPONDING 
POWER-ON SELF-TEST CODE. SWITCH - 
LESS AND JUMPERLESS DESIGN COM 
PAT1BLE Wr00206 A 00386- BASED SYSTEMS 
PCODE.....$49.95 



.. £499.95 


..£529.00 


CABLES AND GENDER CHANGERS 

MOLDED; GOLD-PLATED CONTACTS; 100% SHIELDED 
C&L-PRNTR 35 2 S FT. PC PRINTER CABLE 15.95 

CBL-PRINTfi RA RIGHT ANGLE PR INTE R CARLE 15.95 

CBL-DB25-MM DB25 MALE-D&25 MALE 6 FT- 9-35 

CBL-O025-MF DB25 MALE-DB25 FEMALE 6 FT 9.95 

CBL-9-SERIAL DB9 FEMALE DB25 MALE 6 FT 6.95 

CBL-CNT-MM 36-FHN CENTRONICS -M/M 14.95 

GENDER-VGA DBS-DBt 5 ADAPTOR 4.95 

HUNDREDS MORE AVAILABLE —CALL FOR MORE INFO 


REUS YS MULTIS YNCH $429,95 

■ 14" NON’GLARE SCREEN ■ 800X560 MAX RESOLUTION 

■ CGA€GA,'VGA COMPATIBLE ■ TTUANALOG MODE 

JDR MULTI 

RELYSIS VGA MONITOR $ 379.95 

« 14- ANALOG VGA MONITOR • GLARE RESISTANT SCREEN 
- 720 X4fi0 MAXIMUM RESOLUTION • T1LT/5WIVEL BASE 

VGA-MONITOR 

EGA MONITOR $ 339,95 

• 14- NON-GLARE SCREEN WITH 640 X 350 MAXIMUM 
RESOLUTION * DISPLAY 16 COLORS SIMULTANEOUSLY 

EGA-MONITOR 

14" SCREEN MONO $ 139,95 

• GLARE,RESISTANT 14* SCREEN WITH AMBER DISPLAY 

• 720 X 350 RESOLUTION ■ TILT/SWIVEL BASE 

GM-14&9 

MON0“SAMSUNG SAMSUNG 12 H FLAT SCREEN ST29.95 
MONO-VGA PAPER WHITE VGA MONITOR Si 39,95 

NEC-MULTI-3D NEC MULTI 3D MULTISYNC . 3649.00 

C M- T 440 SEIKO DUAL FIXED FREQUENCY . $599.00 

CM-1450 SEIKO W DUAL FIXED FREQ.£749.00 


DISPLAY CARDS 

16-BIT VGA $169.95 

* 640 X 460 IN 16 COLORS * 256K VIDEO RAM EXPANDABLE 
TO 512K - 64 LEVELS OF GRAY SCALE 

MCT-VGA-16 

MCT-VGA-9 fl-BU VERSION....$149.95 

MCT-VGA-1G24 1024 X 768 VGA ..£1 B9.95 

MCT-VGA-1024+ 1024 X 766 IN 256 COLORS , $249.9 5 
MCT-VGA VGA WITH TTL SUPPORT £1B9.95 

MONO QRAPHtCS/PRINTER $4995 

&0fla266 COMPATIBLE - HERCULES COMPATIBLE 
MONOGRAPHICS ■ SUPPORTSLOTUS 1-2-3 - 720 X 346 
DISPLAY - ADDRESS PARALLEL PRINTER PORT AS LPT 1 OR 2 

MCT-MG P 

MORE DISPLAY CARDS 

MCT-CGP CGA GRAPHICS FOR RGB MONITOR .... $49,95 
MCT-EGA EGA CARD WITH 256K RAM .£149.95 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 

* 1 YEAR WARRANTY 

- TOLL-FREE TECH SUPPORT 


Littlefoot" CASE 
$249*5 

■ MOUNTS FOR STANDARD FULL SIZE 
AND MINI-MOTHERBOARDS 

* INCLUDES 25QWATT POWER SUPPLY 

* MOUNTS FOR 3 FLOPPY AND 
4 HARD DRIVES 

- TURBO AND RESET SWITCHES 

■ SPEED DISPLAY, POWER. DISK LEDS 

* MOUNTING HARDWARE, 

FACEPLATES AND SPEAKER tNCL. 

CASE-100........$249.95 

CASE-200 'SUPERFOOT* —HOLDS 11 DRIVES 
CASE-120 -MlNfFOOr W.'EOO WATT PS .. 



STANDARD 
CASES 

FULL SIZE SLIDE CASE 

CASE-70.£09.95 

CASE-50 FOR SOBS OR MINI -86 MOTHERBOARDS $59.95 

CASE-FLIP FLIP-TOP XT-STYLE CASE ..$39-95 

CASE-SLIDE SLIDE TYPE XT STYLE CASE .,. $39.95 

CASE-JR .*...$149.95 

WITH 150W POWER SUPPLY. FOR 8088 OR MINI-280 BOARDS. 

CASE-JR-200 ......$189.95 

Wl TR 8 WW POWER SUPPLY. FOR 6 Q 8 B OR MIN I-286 BOARDS. 

NOTE: CASES DO HOT INCLUDE QBIVES. 

PC POWER SUPPLIES 

PS-135 IBS WATT FOR S386 - U-L APPROVED £59.95 

PS-150 ISO WATT FOR 8068 U.L APPROVED ..$69.95 

PS-20OX 200 WATT FOR 0060 - U-L APPROVED.SB9.95 

PS-200 200 WATT FOR 286/386 ■ U L. APPROVED „... £69.95 
PS-250 250 WATT FOR 266/366 .... £129-95 

UNINTERRUPT ABLE POWER SUPPLIES 

CONDITIONED CRITICAL LOAD/BACK-UP DURING BLACKOUT. 
PART NO. VA FFIEO. CURRENT BATTERY PRICE 

EMEH SON-20 300 60hz 2.50A 10mm. $299.95 

EMERSON-30 500 60hz 4.20A lOmin. $499.95 

■ EMERSON-40 800 6 OT 12 6.70A 10mm. $699,00 


y j 0j S jW2i& 


EPROMS 


SIZE 

SPEED 

Vpp 

PINS 

PRICE 

2048x8 

350fis 

25V 

24 

3,95 

4096x8 

250ns 

21V 

24 

3.95 

8193*0 

450ns 

12 SV 

20 

3,49 

8192x8 

250ns 

12.5V 

28 

3.69 

0192*6 

mins 

12.5V 

20 

4.35 

16364x8 

250ns 

12 5V 

28 

4.25 

16364x0 

200n9 

12 5V 

20 

5.95 

32768x8 

250ns 

12.5V 

28 

4,95 

32760x0 

asons 

125V 

20 

5.95 

65536*6 

250ns 

12.5V 

28 

7.95 

131072x0 

200rts 

f2-5V 

32 

19-95 


PART* 

2716-1 

2732A 

2764 

2764750 

2764^200 

27128 

27120A-2OO 

27256 

27C256 

27512 

27C101-2D 


EPROM PROGRAMMER 

- PROGRAMS 27XX AND 27XXX 
EPROMS UP TO 27512 - SPLIT 
OR COMBINE CONTENTS OF 
SEVERAL DIFFERENT SIZED 
EPROMS (VARIOUS FORMATS AND 
VOLTAGES! * READ. WRITE. COPY 
BLANK CHECK AND VERIFY * HEX 
AND INTEL HEX FORMATS SOFTWARE 
MOD-EPROM 


DATABASE II EPROM ERASER s 39 95 
•* 


- SMALL SIZE’ - ERASES ALL 
SIZE EPROMS UP TO 4 AT A 
TIME-MOST IN 3 MINUTES 
■ WALL PLUG POWER SUPPLY 

DATABASEH 


JDRS OWN MODULAR 
PROGRAMMING SYSTEM 

EACH MODULE USES A COMMON HOST ADAPTOR CARD—USE 
JUST t SLOT TO PROGRAM EPROMS, PROMS, FALSA MORES 

COMMON HOST ADAPTOR CARD 

• UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD¬ 
ULES! - SELECTABLE ADDRESSES PREVENTS CONFLICTS 

MOD-MAC ....... $29.95 


V-- 


UNIVERSAL 

MODULE 

$499** 


■ PROGRAMS EPROMS. 
EEFROMS, PALS. 

Bl-POLAR PROMS, 8746 A 8751 
SEHIES DEVICES; 1EV 0 AND 2 QV 8 GALS 
(GENERIC ARRAY LOGIC) FROM LATTICE, NS, SGS 

* TESTS TTL. CMOS .DYNAMIC & STATIC RAMS 

* LOAD DISK, SAVE DISK. EDU, BLANK CHECK, PROGRAM. 
AUTO. READ MASTER, VERIFY AND COMPARE 

■ TEXTOOL SOCKET FOR ,3" TO 6 " WIDE I CS (0-40 PINS) 

MOD-MUP.......$499.95 

MOD-M U P- E A 4 UNIT ADAPTOR ... $99.95 


$ 119 9S 


EPROM MODULE 

- PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS & 16 K TO 
TQ24K EEPROMS ■ HEX TO OBJ CONVERTER ■ AUTO, 
BLANK CHECK/PROGRAM/VERIFY - VPP 5. 12.5. 12.75, t 3,21 
& 25 VOLTS - NORMAL, INTELLIGENT INTERACTIVE 5 
QUICK PULSE PROGRAMMING ALGORITHMS 

MO D-MEP .........$119.95 

JWOD-MEP-4 4 EPROM PROGRAMMER .. $169.95 

MOD-MEP-8 B EPROM PROGRAMMER $259.95 

MOD-MEP-16 16 EPROM PROGRAMMER. $499.95 


$ 249 95 


PAL MODULE 

■ PROGRAMS MM I. NS. Tl 20 8 Tl 24 PIN DEVICES ■ BLANK 
CHECK, PROGRAM, AUTO, READ MASTER. VERIFTY & 
SECURITY FUSE BLOW 

MOD-MPL 


PDS-601 


$8995 


8-BIT SOLDERLESS8088 * _ n QS 

BREADBOARD WITH DECODE 79 

* INCLUDES ADDRESS DECODING LOGIC. DATA BUFFERING, 
2 LSI CIRCUITS FOR PROGRAMMABLE DIGITAL I/O AND 
COUNTER-TIMER FUNCTIONS - LOGICALLY GROUPED 

* ACCESSES ALL 62 I/O SIGNAL CONNECTIONS * CLEARLY- 
LABELLED SUS LINES ■ ACCEPTS'UP TO 24 FOURTEEN-PIN 
ICS * ACCEPTS 9, 15.19. 25 OR 37-PIN D-SUBS 

PDS-601..-.-......£79.95 

PDS-600 ABOVE CARD WITHOUT DECODE. £49.95 

286 BUS BREADBOARD 
WITH DECODE 

* ADDRESS DECODING LOGIC, DAT AT BUFFERING, 2 LSI 
CIRCUITS FOR PROGRAMMABLE DIGITAL VO AND COUNTER- 
TIMER FUNCTIONS - ACCESSES ALL 96 1 ,<0 SIGNAL 
CONNECTIONS * LOGICALLY GROUPED - OVER £,0M -PTS, 

* ACCEPTS 9. 15. 19.25 OR 37 PIN D-SUB CONNECTORS 

PD5-G11 .... w ..$89.95 

POS-610 AROVE CARD WITHOUT DECODE ..$59,95 

MORE PROTOTYPE CARDS _ 

JDR-PR1 B-BIT WITH +SV AND GROUND PLANE 27.95 

JDR-PR2 ABOVE WITH I/O DECODING LAYOUT 29-95 
JDR-PR2-PK PARTS KIT FOR JDR-PFI2 ABOVE 8.95 

J DR-P R10 16-BET WITH VO DECODENG LA YOLFT 34.95 
J DR-P R1Q-PK PARTS KIT FOR JDR PRl Q ABOVE 12.95 


MORE PROGRAMMING MODULES,- 

MOD-MMP MICROPROCESSOR PROGRAMMER. £179.95 

MOD-MIC DK5UAL 1C & MEMORY TESTER $129.95 

MOD-MBP Bl-POLAR PROM PROGRAMMER $259.95 

PAL DEVELOPMENT SOFTWARE 

ENTRY-LEVEL PAL DEVELOFMENTFROM CUPU FULL SUP¬ 
PORT FOR 1018, 16R4„ 16R6. 10R8. 20L8, 20R4. 20R8 A 20X8. 

MOD-M PL-SOFT......£99.95 


ni TERMS'. Mmirnum order 510-00. For shipping & handing include 54 00 far ground and $5,50 »or air Orders ovgr t lb sr-d foreign orders may require BddrFonai shipping charges—coniacl 

_ Our Sales Dept, for the amount CA resid'ents must mcluag applicable sales tax Pnces stibjecl lo change wlhaut noi:co. We are not responsible lor typography! enoTs. We reserve the 

rigfu fa limit quandjfee and Ip subssiiute man'ufae&ret All merchandise subject to prior sales. A full copy cl our terms Is available upon request Hems piciured may only be representative, 
r^al JDR, ihe JDR togo. JDR Microdovices, and Ihs MCT logo are reg-isilered trademarks of JDR MICRODEVICES, I NO Modular Cimuil Technology. LitltetooL Minlfoot and Superlodt are 
irddetWWte Of JDR MiCRODEVlCES, INC. Copyright 1990 JDR MCRODEVtCES 
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iffSJDR Microdevices 

2233 BRANHAM LANE, SAN JOSE CA 95124 


BUY WITH CONFIDENCE FROM JDRl 
® • 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT 


Tl MICROLASER " 
—FAST, AFFORDABLE 
AND EXPANDABLE! 

EXPANDABLE PRINTER HAS TEXAS 
INSTRUMENTS QUALITY AND 
RELIABILITY IN A COMPACT SIZE! 

' UPGRADEABLE TO 4 5MB AND 
POSTSCRIPT* • 300 DPI • 6 PPM 
OUTPUT • 250 SHEET DRAWER 

• MANUAL FEED • 40 ENVELOPE AUTO FEED • 5MB RAM 
BASE UNIT • EMULATES HP LASERJET II 

MICROLASER.$1495.00 

MICROLASER-PS. $2495.00 

WITH35 FONT POSTSCRIPT* AND 1 5MB RAM — 

TEFAX—FAX, COPIER, 

SCANNER f PHONE & 

PRINTER 

• G3/G2 FAX MACHINE • 8.5*' 

SCAN WIDTH • 200 DPI SCAN-1 
NER • SAME SIZE COPIER 

• FAX SOFTWARE FOR IBM & MAC • AUTO FAX SEND 

TEFAX_$995.00 

JDR’S AN AUTHORIZED EPSON 
DEALER—CALL US FOR QUOTES 


ADD 425 FONTS 
WITH 1 CARTRIDGE! 


s 349 


95 


new 


NEW SUPERSET♦ HAS THE CAPABILITIES 
OF THESE CARTRIDGES: POP'S “25 IN 
ONE, - HP’S MASTERTYPE "PROCOLLEC- 
TION." HP'S -MICROSOFT- CARTRIDGE. 

HEADLINE FONTS & 18 PTS AND JET 
WARE’S 12/30 • FOR HP LASER JET 
SERIES II. 110. IIP, III AND PCL COMPATI¬ 
BLE • PRINTER DRIVERS FOR WORDPERFECT. MS WORD, MS 
WINDOWS, EXCEL, PAGEMAKER. WORD. AMI PROFESSIONAL. 
VENTURA PUBLISHERS, WORDSTAR AND LOTUS 1-2-3. 
SUPERSET* 

RAM CARD FOR HP LASERJET $ 89? 5 

• FOR HP LASERJET II PRINTERS • USER EXPANDABLE 
TO 1/2/4MB (OK INSTALLED) • USES 1MB 120 NS DRAMS 

MCT-RAMJET.$89.95 

MCT-RAMJET-P.$99.95 

1/2/3/4MB FOR IIP. USES 256K X 4 DRAMS 


CITIZEN 200GX 
V COLOR PRINTER 

CITIZEN EXPANDS 9-WIRE 

_ TECHNOLOGY TO THE CUTTING 

EDGE' OPTIONAL COLOR KIT 
PROVIDES VIVID COLOR OUTPUT 
UNRIVALLED IN ITS PRICE RANGE- 
• 5 RESIDENT FONTS • 240 X 216 DPI • 213 CPS DRAFT 
MODE; 40 CPS LETTER QUALITY • PARALLEL INTERFACE 
• 8K PRINT BUFFER 

CTZ-200GX-C-$199.95 

CTZ-2QOGXCOLOR COLOR ON COMMAND KIT $59.95 


r 




KODAK DICONIX 150+ 

PORTABLE PRINTER 

THE PEFECT COMPANION FOR YOUR 

LAPTOP OR OUR CARRY-1 PC! |_ 

WEIGHS 5LBS AND MEASURES JUST 
B.5-X11-X2"- 

1 • QUIET NON IMPACT INK-JET TECHNOLOGY 

• UP TO 180 CPS • DRAFT. NLQ, QUALITY AND CONDENSED 
MOOES • USES CUT-SHEET OR CONTINUOUS FORM PAPER 

• SUPPORTS EPSON FX-80 & IBM PROPRINTER COMMANDS 

DICONIX-150....$399.95 

FUJITSU COLOR PLOTTER 

COMPACT PLOTTER • HP7475A COMPATIBLE • 025MM RES. 

FPG-315_$799.00 


COLOR HAND 
SCANNER! *599 

• 400 DPI 16-COLOR DITHER MODE 

• 200 DPI 16-SHADE GRAYSCALE 

• TRUE 400 DPI MONO MODE 

• 3 SWITCH-SELECTABLE 
64-SHADE DITHER 
PATTERNS 

• 3.5MS/LINE SCAN SPEED 

• 7-SEGMENT LED STATUS 
READOUT 

• BRIGHTNESS CONTROL 

• HALF-LENGTH 16-BIT 
INTERFACE CARD 

• SCAN EXERCISER SOFTWARE 
CONFIGURES THE SCANNER, SCANS 

IMAGES IN ANY MODE, LETS YOU VIEW 

REAL TIME IMAGE, THEN SAVES IN PCX FILE FORMAT 

• INCLUDES ZSOFT PAINTBRUSH VI PLUS FOR EDITING AND 
ENHANCING YOUR IMAGE 

CHS-4000..$599.00 


new! 


v 


INTRODUCING 
THE MINI-SIZE 
286 COMPUTER \ 


$ 599 


just r/ t * x r/” x 


HIGH PERFORMANCE 
IBM-PC COMPATIBLE 
COMPUTER CAN 
COMPETE WITH A FULL 
SIZE PC! STAND IT UP¬ 
RIGHT. SET IT UNDER 
A MONITOR—ITS 
COMPACT SIZE IS THE 
PERFECT SOLUTION 
FOR A CROWOED 
DESK, A COST-CONSCIOUS 
SCHOOL OR AN EASILY TRANSPORTABLE HOME COMPUTER. 

12MHZ 80286 CPU WITH 0 WAIT STATE 
AMI BIOS WITH DIAGNOSTICS • 1 MB MEMORY 
TWO SERIAL, ONE PARALLEL PORT 
BUILT-IN CGA/MGA DISPLAY ADAPTOR 
BUILT-IN 3 5' 1 44MB FLOPPY 

7-1/2* W X 9-1/2* L X 1-3/4* H • WEIGHS JUST OVER 6 LBS 
WORKS WITH ANY STANDARD KEYBOARD 
INCLUDES CARRY BAG. 30W POWER ADAPTOR, 
MINI-UPRIGHT STANDS AND MANUAL 
FCC CLASS B APPROVED 

CARRY-1 C WITH 1 44MB FLOPPY DRIVE.. $599.00 

CARRY-1 D WITH 1 44MB FLOPPY& 40MB HD. $899.00 

CARRY-1 8088-BASED VERSION_ S299.95 

CARRY-1 B ENHANCED 8088 VERSION.. $399.95 

INCLUDES 2 FLOPPY DRIVES (720K) AND 640K RAM 
CARRY-1 K 82-KEY CARRY-1 KEYBOARD.. $49.95 


DFI LOW COST ETHERNET CARD 

• 100% HARDWARE COMPATIBLE WITH 
NOVELL NE-1000 ETHERNET CARD 

• FOR THICK OR THIN ETHERNET 

• 15-PIN ETHERNET CONNECTOR 

• BNC CONNECTOR FOR THIN ETHERNET I 
DFINET-300 8-BIT VERSION $199.95 j 
DFINET-400 16 BIT VERSION $239.95 


j JZ'j'J r>JiDDU!2-fij PJiUM 


S'* 


9600 BAUD V.32 MODEM 

WITH SEND/RECEIVE FAX " OitZ? 

THIS NEW EXTERNAL MODEM IS V.32 AND V.42 COMPATIBLE, 
THE EMERGING 9600 BPS STANDARDS. PLUS IT NOW HAS 
FULL GROUP 3 FAX SEND AND RECEIVE CAPABILITY. THIS 
MACHINE TRANSFORMS YOUR PC INTO A COMPLETE 
PERSONAL INFORMATION CENTER 

• 9600/4800.2400/1200 BPS DATA MODEM 

• ccm v .32 .v .42 error correction compatible 

• MNP-5 ERROR CORRECTION AND DATA COMPRESSION 
FOR THROUGHPUTS UP TO 19200 BPS 

• 9600 BPS GROUP III SEND AND RECEIVE FAX 

• INCLUDES PRO-COMM COMMUNICATIONS SOFTWARE 

• INCLUDES FAX-IT FAX SOFTWARE 

• 2 YEAR WARRANTY 

PRO ' 96EF $ 0*095 

INTERNAL FAX MODEM dCdCTT 

• 2400/1200/300 BPS DATA MODEM 

• 9600 BAUD SEND/RECEIVE FAX CAPABILITY 
8088.286, 386 COMPATIBLE CARD 

PRO-MAXI 


m " I 

v 

7%r*139>* 


MINI 2400 BPS 
WITH SEND ONLY FAX 

THIS TINY EXTERNAL MODEM PACKS A BIGGER PUNCH THAN 
YOU'D EXPECT! NOT ONLY IS IT A FULL FUNCTION 2400 BPS 
DATA MODEM BUT IT ALSO OPERATES AS A SEND-ONLY FAX 
AT A REMARKABLY LOW PRICE! 

• 2400/1200/300 BPS DATA MODEM 

• CCITT V 22/V.22BIS. BELL 103/212A COMPATIBLE 

• 4800 BPS GROUP III SEND ONLY FAX 

• MEASURES JUST 6.25 X 3.8 X 2 INCHES 

• 8 STATUS LEDS 

• INCLUDES PRO-COMM COMMUNICATIONS SOFTWARE 

• INCLUDES FAX IT FAX SOFTWARE 

• 2 YEAR WARRANTY 

PRO-EFXM 

MINI-MODEM WITH 9600 BPS FAX-SENO SPEED 

PRO-EFXM-96.$169.95 


2400BPS MINI MODEM 

AS ABOVE BUT WITHOUT FAX CAPABILITY 

PRO-24E 


»U9» 


2400 BPS MNP i 


CORRECTING MODEM ? $ 249 9S i 

AN ECONOMICALLY PRICED EXTERNAL MODEM THAT NOW 
INCLUDES MNP-5 ERROR CORRECTION AND DATA 
COMPRESSION CAPABILITY 

• 2400/1200/300 BPS DATA MODEM 

• CCITTV.22/V.22BIS, BELLI03/212A COMPATIBLE 

• DATA COMPRESSION BOOSTS THROUGHPUT UP TO 
4800 BPS 

• 8 STATUS LEDS 

• AT COMMAND SET COMPATIBLE 

• AUTO DIAL AND AUTO ANSWER 

• 2 YEAR WARRANTY 

PRO-24EMNP 

PRO-24E EXTERNAL 2400 BAUD MODEM-NO MNP . $149.95 


?189 9S 


INTERNAL MNP MODEM 

I PLUG-IN CARD MODEM HAS SAME FEATURES AS ABOVE 
MODEL. FOR 8088, 286/386 COMPUTERS 

PRO-24MNP 

PRO-241 INTERNAL 2400 BAUD MODEM NO MNP $99.95 


CUSTOMER SERVICE 800-538-5001 
TECHNICAL SUPPORT 800-538-5002 

Copyright 1990 JDR MICRODEVICES. 


MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY, 9 A.M. TO 3 P.M. (PST) KEY 

ORDER TOLL-FREE 800-538-5000 ™ 
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HIGH DENSITY HARD DRIVES 


HARD DISKS 
$ 199 6S.SH 
$ 219 80.2H 


DRIVE KITS 
21.4MB $ 249 

32.7MB $ 279 

Seagate . 


NEW! NEC 153.5MB! 

■ 153.5MB CAPACITY 

* ESDI INTERFACE 

- A VG ACCESS TI M E : 1BMS. 4 

* RECORDING' 19.&12 BPl Bit. H 

1.240 TRACK DENSITIES ■ 

■ 20 SEC. START/STOP TIME ^ 

- RED DC*5V i 12V POWER 

* USES 3-7 RLl METHOD AND NR? 
TRANSFER MODE 


MiCROFOUS DRIVES 

KITS INCLUDE FLOPRY/MARD CONTROLLER AND CABLE 

1355 157.5MB ESDI. 23M5 KIT: 51049 DRIVE: 5949 

1375 157 5M0 SCSI 23MS KIT: $1099 .... DRIVE: 5839 

■ 558 338 1MB ESDI, 18MS KIT: 51799 ... DRIVE: $1619 

1579 338 1MB SCSI, ISMS. KIT: 51739 ... DRIVE: $1619 

1568 676 8MB ESDI, 16M5 DRIVE: $2499 

1588 676 SMB SCSI. 1 SMS ... DRIVE: $2493 


INTERFACE CARDS 

MULTIFUNCTION I/O CARDS 

MULTI I/O CARD $59.95 

* SERIAL PORT * GLOCK/CALENDAfl WITH BATTERY 

- PARALLEL PORT IS ADDRESSABLE AS LPT l OR LPT2 

MCT-IO 

MULTI I/O FLOPPY $ 79.95 

■ SUPPORTS UP TO 2 360K FLOPPIES 

* SERIAL PARALLEL GAME PORT AND CLOCK-CALENDAR 

MCT-MIO 

286/386 MULTI I/O CARD $59.95 

* SERIAL. PARALLEL AND GAME PORTS ■ USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 

MCT-AtO 

NEW! ALL-IN-ONE-CONTROLLER $129 .95 

■ MONOCHROME GRAPHICS * SUPPORTS 2 IDE HARO 
DRIVES AND 2 FLOPPIES - 2 SERIAL AND 1 PARALLEL PORT 

MCT-MGEIO 


DRIVE CONTROLLERS 

1.44MB tf»M| 

FLOPPY 

*49** 


■ 80 TRACKS - 135 TP1 * HIGH DENSITY 
- READ/WRITE 720K DISKS TOO 
* INCLUDES ALL NECESSARY MOUNTING HARDWARE 
FDD-1 AAX BLACK FACEPLATE 
FDD-1.44A BEIGE FACEPLATE 
FDD-1.44SOFT SOFTWARE DRIVER 
MF35SA 3 1 ''2" MITSUBISHI ■ 44MB, BEIGE 
MF355X 3 l .r MITSUBISHI I 44MB BLACK 
FDD-360 5 1 mC DOUBLE SI DED □ 0 3t>CK 
FD-55R 5 It A’ TEAC DOUBLE SIDED DD 360K . 

FDD-1.2 5 1/4" DOUBLE-SIDED HD t ?M 
FD-55GFV 5 M" TEAC DOUBLE . SI DED HD 1.2M 


- 6008 OR 286 COMPATIBLE ■ SUPPORTS 2 FLOPPY DRIVES 
I35CK. 720K. t 2MBa 1.44MB) ■ USER SELECTABLE ASA 
PRIMARY OR SECONDARY ((JRP OR 4TH) FLOPPY DRIVE 

MCT-F DC’HD .... $49,9 S 

HI0W DENSITY 4-FLOPPY CARD $59.95 

■ INTERFACES UP TO 4 FLOPPY DRIVES * CABLES FOR 4 
INTERNAL DRIVES ■ BIOS FOR ANY COM BO OF DRIVES 

MCT-FDC-HD4 

FLOPPY DISK CONTROLLER $29.95 

■ INTERFACES UP TO 4 36GK/72DK FLOPPY DRIVES 

* DBS/CONNECTOR FOR EXTERNAL DRIVES 

MCT-FDC 

HARD DISK CONTROLLER $ 79.95 

- SUPPORTS 16 DRIVE SIZES INCLUDING 10. 20. 30 AND 
40MB * CAN DIVIDE 1 URGE DRIVE INTO 2 LOGICAL DRIVES 

MCT-HDC 

MCT-RLL RLL CARO SUPPORTS 2 RLL DRIVES SB9-95 

286/386 FLOPPY/HARD $149.95 

■ 1 i INTERLEAVE FOR IMPROVED PERFORMANCE 

- CONTROLS 2 HARD & 2 FLOPPY DRIVES <360K/720K/12M&. 
r 44MI3I - CONCURRENTLY USE HARD a FLOPPY DRIVES 

MCT-FAFH 

IDE MULTHO FLOPPY/HARD $89.95 

♦ SUPPORTS 2 IDE HARD DRIVES S 2 FLOPPIES * 2 SERIAL 
a 1 PARALLEL PORT * SUPPOR TS COMT *2- LPT 1.2.3 

JWCT-1DEIQ 


3129,95 

3129-95 


ENHANCED KEYBOARDS 

FC-3001 11)1 KEY 12 F KEYS a CALCULATOR 
BTC-5339 101 KEY WITH 12 FUNCTION KEYS 
BTC-533 9fl COMPACT 101 KEY. 30% SMALLER 
MAX-5339 101 KEY MAXI SWITCH (2SG ONLY) . 
K103-A AUDIBLE ‘CLICK" 101 KEY KEYBOARD 

STANDARD KEYBOARDS 

BTC-5066 64 KEY WITH to FUNCTION KEYS 
MAX-5060 MAXI SWmCH 84 KEY(2BBONLY] 


S76K RAM CARD $49.95 

- USER SELECTABLE CONFIGURATION TO 576K - USES 64K 
AND 256K DRAMS (OK INSTALLEDl 

MCT-RAM 

EMS CARD $129.95 

• USER EXPANDABLE TO 2MB USINGtMB DRAMS - COW 
FORMS FULLY TO LIM EMS 3 2 - RAM DISK SOFTWARE 

MCT-AEMS .... SI 29,95 

MCT-AEMS-256 USES 41256 DRAMS SI 29,95 

MCT-EMS 8060 EMS CARD 2MB CAPACITY $129 95 

EEMS CARD $149.95 

- EXPANDABLE TO 4MQ USING 256K X 4 DRAMS IN 
INCREMENTS OF 512K * CONFORMS TO HM 4 0 

MCT-EEMS 


PC-TRAC 

* HIGH RES (200 PULSeiNCH) 

* 2. AXIS POI Nil NG DE VICE (X. K Y > MR 

* INCLUDES MAP DEVICE DRIVE MA 
WITH BALLISTIC GAIN 

PC-TRAC W.'RS-2B2C SERIAL INTERFACE^^ 
FAST-TRAP THE 3 AXIS MOUSE ALTERNATIVE 1 


4800/2400 BPS A£ljr 

FAXMODEM *119** 

■ 4BM BAUD GROUP III FAX TRANSMISSION ONI Y - 2400 
BPS DATA MODEM * W.MENU DRIVEN PROFAX SOFTWARE 
- SENDS DOS TEXT. PCX 6 TIFF FILES TO FAX TRANS 

MOT-FA XM _ _ _^ _3119,95 

MCT-241 INTERNAL 2400 BAUD DATA MODEM 389,95 

MCT-121 INTERNAL 1200 BAUD DATA MODEM 359.95 


LOGITECH TRACKMAN 

■ TO 300 DPI RES - MOUSE WARE UTILITIES. 

MENUS. MOUSE 2 3 ■ REO 256K MtN. MEMORY «*' ** * 
TRACKMAN SERIAL VERSION NO CARD REO 596.95 
TRACKMAN-B BUS VERSION $95,95 

W/SHOFIT CARD FOR 66ftb. 206. 386 OR PS/2 MODELS 25 A 38 


BARGAIN HUNTER'S CORNER 


LOGITECH MICE 

- 3-BUTTON SERIES 3 * 320 DPI RES - SERIAL. PStf COM PAT 
LOGC9 SERIAL MOUSE $98,95 

LOGC9-C SERIAL MOUSE (NOT PS/2 COMPATIBLE) $79.95 
L0GC9-P SERIAL MOUSE WITH FAINTSHOW 3199,95 

LOGB9 BUS MOUSE $89.95 

LOGB9-P BUS MOUSE WITH FAINTSHOW $104,95 


VIVA 2400 

BAUD MODEM *119* 5 

■ 24Wi 1200000 BAUD OPERATION - HAYES 
AT COMMAND SETCOMPAT - EXTENDED 
S-R EGf STER P ROG RAMMl NO - SPEAKER 

■ 2ND PHONE JACK - AUTO DIAL TONE/ 
REDIAL - STD RS-232C INTERFACE 

V1VA-24E..311995 

VIVA-24MNP ...SI 49,95 

E RRGR OORRECTING VE RSION j 


LOGITECH mK - 
SERIAL 
MOUSE AND * 
WINDO WS 3.0 


GENISCAN 

SCANNER 

*199** < 

- UP TO 400 DPI * 32 
LEVELS OF GRAY SCALE 
* W(INTERFACE CARD.SCAN 
EDIT II AND DR GENIUS 

GS-450Q.3199.95 


LOGITECH S SERIAL MOUSE REQUIRES NO CARD- 
JUST A SERIAL PORT- IN CL 9 TO 25 PIN CABLE 
WINDOWS 3,0 IS THE 1ST TRUE INTUITIVE G.U.I 
(GRAPHICAL USER INTERFACE] FOR YOUR MS-DOS 
COMPATIBLE PC 1 ADDRESS UP TO 16MB DIRECTLY 1 
NOW GET BOTH ITEMS AT ONE BARGAIN PRICE! 
LQGC9-W IN EX PERES 11.31.90 


FAX/PHONE SWITCHER ~ 

ROUTES CALLS FROM 1 PHONE LINE TO YOUR FAX MODEM 
AND ANSWERING MACHINE 1 * OPERATES ON SINGLE OR 
MULTI-LINE SYSTEMS - AUXILIARY PORT 

fa x M-swrrc h .—.. $ 1 09.9 ‘ 


BUY WITH CONFIDENCE FROM JDR! 

‘ 30-DAY MONEY BACK GUARANTEE 
• 1 YEAR WARRANTY 


JDR Microdevices 

2233 BRANHAM LANS, SAN JOSE CA 9S124 


TOLL-FREE TECH SUPPORT 


CALL FOR OUR 
FREE CATALOG! 


SIZE 

JVJODC1 

AVG. 

FORM 

DRIVE 

XT 

AT F/H\ 

SPEED 

FACTOR 

ONLY 

KIT 

KIT 1 

21 4MB 

ST-225 

55M5 

5-1/4* 

$199 

$249 

$389 \ 

32 7MB RLL 

■ ST-236 

65MS 

5-1/4" 

5215 

$278 

5379 1 

42 5MB 

ST-251-1 

26MS 

5-m* 

5(339 

$369 

5449 1 

43 TMB SCSI 

; ST-251 N 

40MS 

5-1H- 

5418 



65.5MB RLL 

ST-277-1 

2BMS 

5 1/4“ 

5389 

$449 

6549 

m 2MB 

1 ST-4806 

20MS 

5-1/4* 

5569 


5679 

64.9MB SCSI 

ST-296N 

26MS 

51.'4' 

6499 



122.7MB RLL 

ST-4144 R 

2BMS 

5-174“ 

5698 

$759 

$659 

21 4MB 

ST-126 

40MS 

3-1/2“ 

$258 

$266 

5373 

32 1MB RLL 

5T-13BR 

48MS 

3-t/2 H 

S20S 

$339 

5429 





r > 

j 

11 J 


E-v-3 


CUSTOMER SERVICE 800-838*5001 
TECHNICAL SUPPORT 800-538-5002 


MON.-FRI. 7 AM. TO 5 PM. r SATURDAY T 9 AM. TO 3 P.M. (PST) 

ORDER TOLL-FREE 800-538-5000 ^ 


KEY 
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Chaos Manor 

Mail 

Jerry Pournelle answers questions about his column 
and related computer topics 


Expansion Solution 

Dear Jerry, 

Last November, I wrote to you to ask if 
you knew of any way that I could add 
extra slots to an AT in which the existing 
expansion slots were already full. You 
replied that you did not know of any 
available commercial equipment for this. 
I got similar replies from other sources, 
as well. 

You might be interested to hear how 1 
have solved this problem. An inquiry to 
Jameco brought the information that the 
company has an extender card/slot kit, 
catalog number PCL755C. It consists of 
a card that plugs into a 16-bit slot and is 
connected to a second card by three plug¬ 
in ribbon cables. The second card has 
one 16-bit and two 8-bit slots. By simply 
adding another edge connector, it can 
easily have a total of two 8-bit and two 
16-bit slots. Power for the additional 
slots can come from the main computer 
(via the ribbon cables) or from an exter¬ 
nal source (+5 and + 12 volts). 

I bought this extender kit, along with 
an XT flip-top cabinet and an XT power 
supply. The second extender board (the 
one with the additional slots) mounts eas¬ 
ily in the XT cabinet. I only had to drill 
six mounting holes and mount the ex¬ 
tender board on brass standoffs that were 
provided with the cabinet, instead of 
using its own plastic mounting standoffs. 
The -1-5- and -I- 12-V cables from the XT 
power supply had to be extended to reach 
the power connector on the extender 
board. The -5- and —12-V (low-cur- 
rent) supplies still come from the main 
computer. The +5- and 4- 12-V supplies 
from the main computer to the extender 
are disconnected by removing two fuses 
on the extender board that plugs into the 
computer. 

I removed one 8-bit card (which was in 
a 16-bit slot) from the main computer and 
replaced it with the first extender board. 
This card was then put into one of the 8- 
bit slots in the XT case. I used another 
slot for a scanner, and I now have two 
spare 16-bit slots. As soon as I can afford 
it, I intend to mount a backup tape drive 
and its controller in the XT cabinet. 


The ribbon cables between the two 
cabinets probably would radiate RFI in 
excess of FCC requirements. Although 
this did not bother any electronic equip¬ 
ment in my house, and I am well away 
from any other houses, I provided some 
shielding. To do this, I fabricated a metal 
trough that bolts to both cabinets and 
fully encloses the cables. A crude solu¬ 
tion would be to use grounded aluminum 
foil. 

The extender card kit is rather expen¬ 
sive, especially considering that it is 
made in Taiwan. It costs $99.95 plus 
freight. The total cost was about $220, 
including freight, extra connectors, and 
so on. For this, however, I have been able 
to add a scanner. I will be able to add an 
internal tape backup (which is less ex¬ 
pensive than an external one) and will 
still have a spare slot left. 

L. D. Thomas 
Georgetown, DE 

Thanks for letting us know!— Jerry 

Adding Up Bytes 

Dear Jerry, 

I am writing you to explain the dis¬ 
crepancies that you found with the re¬ 
ports of XTree and the Norton Com¬ 
mander (Computing at Chaos Manor, 
February). 

What you got is not very odd. The total 
number of files is right: CHKDSK re¬ 
ports three hidden files, one of which is 
the Volume Label (if you do some peek¬ 
ing around with the Norton Utilities, 
you’ll find it stored in your root directory 
like any file; it just has a special attribute 
bit set), and the IO.SYS and MSDOS.SYS 
system files. Of these three “files,” 
XTree (correctly) counts just the last 
two. Add two to the 1662 “user files” 
that CHKDSK reports, and you have the 
1664 that XTree reports. 

Note that all the figures the Norton 
Commander gives you for total directory 
space are exact multiples of your cluster 
size (2048 bytes). That is all the space al¬ 
located to your files, including the slack 
area at the end of each file. On the other 
hand, when you select some files, the 


Norton Commander adds their “logical” 
length, without the slack. If you run File- 
Size in your directory, it will give you 
both figures. So, your small directory 
contains three files that use five clusters, 
even though part of that space (10,240 — 
6128 bytes) is wasted. 

The differences in total drive size can 
also be explained by considering that you 
could take 1 MB = 1,000,000 instead of 
the correct value: 2 20 = 1,048,576 bytes. 

Neither XTree nor the Norton Com¬ 
mander is wrong; they just do different 
computations. 

Gino Lucrezi 
L'Aquila, Italy 

l confess that I get lazy sometimes in a 
case like this, since I know I can count on 
a reader to explain what's going on. 
Thanks!— Jerry 

Locating Genius 

Dear Jerry, 

I just read your comments on Kun 
Yung Enterprise’s Genius Genitizer 
(Computing at Chaos Manor, August). 

I found a U.S. address for KYE Inter¬ 
national in a database called COMPLIB 
on CompuServe. That’s where I find the 
names, addresses, and telephone num¬ 
bers of most manufacturers. KYE Inter¬ 
national can be reached at 12675 Colony 
St., China, CA 91710, (800) 456-7593 
or (714) 590-3940; fax: (714) 590-1231; 
BBS: (714) 590-3485. 

Andre Mallette 
St.-Leonard, Quebec, Canada 

Thanks . Of course, we good BIX users 
don 7 use CompuServe, but .... 

/ did manage to make contact with the 
company eventually, and the people there 
say they 'll put the U. S. address in their 
new stuff —Jerry ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe¬ 
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as “jerryp. ” 
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Print Queue 

Hugh Kenner 


Stomping the Nasties 

A field guide through the jungle 
of computer invaders 


V iruses—There Are No Such Things! Thai statement ap¬ 
peared in print some three years ago. But there are so 
such things, as the fracas at InterNet/ARPANET dem¬ 
onstrated late in 1988. That was when, coast to coast, 6200 ma¬ 
chines got immobilized by what seems to have been a prank that 
outran control . 

But what, me worry? 1 sit tight at my home machine. Well, 
no, you needn't worry, not at all, provided only (l) your ma¬ 
chine has no modem link to the outer world; (2) you never share 
floppy disks with anyone; (3) you run no software save what 
you've written yourself. So runs the considered opinion of John 
McAfee, coauthor (with reporter Colin Haynes) of Computer 
Viruses , Worms, Data Diddlers, Killer Programs T and Other 
Threats to Your System (St, Martin's Press, 1989, $16.95). 

McAfee is founding chairman of the Computer Virus Indus¬ 
try Association, which logged over 300,000 virus infections in 
1989 alone. And how many 
went unreported? That’s any¬ 
one's guess. Users are ready 
to blame malfunctions on, 
oh, operator error. It's when 
linked machines malfunction 
identically that suspicion be¬ 
gins to stir. And when suspi¬ 
cion stirs in Silicon Valley, it 
often prompts a call to John 
McAfee, who climbs into a 
motor home that is loaded 
with virus-catching equip¬ 
ment and steers toward the 
new client's parking lot. 

Those of us who lack occa¬ 
sion to call on McAfee can 
profitably read his book. It 
does the great service of help¬ 
ing us understand what there 
is to worry about. And vi¬ 
ruses do offer plenty of rea¬ 
sons to worry. 

Like “hacker," “virus" is 
a term misused to the point of 
utter confusion. First, we are 
not talking about the antics of 
crackers, who infiltrate sys¬ 
tems to filch credit-card num¬ 
bers or just leave word that 
they called. We are talking 
about a piece of code. Not just 
such a piece of code as is 
meant, say, to install an illicit 


account in a certain bank's system and gently transfer funds to 
it. That's a worm. And not just something meant to go berserk 
on a preset date. That's a logic bomb, (When a Maryland li¬ 
brary withheld payment for a bug-riddled system, it discovered 
that the supplier had installed a logic bomb; “Pay up, or your 
data vanishes!” Luckily, it was located before it went active.) 
And not just malign software disguised as something interest¬ 
ing, That's a Trojan horse. 

No, a bona fide virus may resemble any of the above, but it 
has one further and deadly capability. It replicates. That means 
a single copy can spawn many thousands on many thousand ma¬ 
chines. And how does that happen? 

Well, somehow or other you've acquired a floppy disk with a 
virus embedded in one program (its host). Its first act is to sepa¬ 
rate from its host and make copies of itself that go hunting 
through your directories for other hosts they can live in. Any 

new floppy disk you install 
will be likewise searched; 
eventually, the virus will be 
lodged in a program you’ll in 
all innocence pass on to a 
friend. . .and so on. 

Which so far amounts to 
very little, save that increas¬ 
ingly numerous programs 
grow bigger by a few bytes. 
That was all the famous Inter- 
Net virus was meant to do: 
just spread itself about, to the 
glee of its perpetrator. Unfor¬ 
tunately, it contained a mild 
coding error. It should have 
kept dear of programs it had 
already infected. It didn't; 
soon, 6200 interlinked ma¬ 
chines were busy at nothing 
save jamming one another till 
CPUs saturated and system 
after system died. (Estimated 
total damage in lost access 
time and wasted work: $98 
million.) 

McAfee offers fascinating 
detail on how a virus rolls up 
its sleeves. Thus, a few, like 
the Pakistani Brain—toward 
which virus-catchers genu¬ 
flect respectfully—concen¬ 
trate on the boot sector, the 
handful of bytes that load the 
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operating system. They move that to a sector they flag “unus¬ 
able,” and then replace it with a customized boot sector that 
will be in control the next time the machine is turned on. 

From now on, Darth Vader is running your machine, on the 
lookout for opportunities. He can intercept any attempt to mod¬ 
ify the boot sector. And if you try to check the boot sector, 
why, he shows you the clean original he first stashed away! And 
every disk placed in the computer becomes infected instantly. 
“In some corporations, boot sector viruses have spread to a 
thousand computers in less than a week,” says McAfee. The 
Pakistani Brain itself “rampaged through the newsroom and 
bureaus of the Providence Journal ,” apparently after one em¬ 
ployee put an infected disk in a home computer. 

And so what? Well, the Pakistani Brain is by no means as 
innocent as the InterNet virus was intended to be. It asks for 
ransom. Nonpayers find files trashed and systems crashing. No 
one knows how many copies lie dormant here and there. It was 
spread from Pakistan on disks with pirated copies of WordStar 
and Lotus 1-2-3, sold at a fraction of the U.S. makers’ prices. 
The author’s motive? Apparently, irritation when programs he 
himself had written were pirated. 

So just avoid bootleg copies? Alas, you cannot be sure. Pro¬ 
grams routinely go out for beta testing—massive usage, to find 
bugs—and who knows what beta testers may have done to the 
disks they send back? Or not know they have done? An inno¬ 
cent beta tester returned to a Seattle firm a disk he’d worked 
with on a Macintosh he didn’t know was infected. Soon, thou¬ 
sands of distributed copies were carrying disease. (The firm— 
Aldus—acted responsibly, at heavy cost.) So you’ll understand 
the panic of the man whose newsletter shouted Viruses—There 
Are No Such Things. His business was selling public domain 
software on disks. Public domain? That’s distributed via multi¬ 
ple acts of copying. Who knows who’s been meddling with it en 
route? 

And who are these meddlers? In an interview I’ve read else¬ 
where, McAfee said he had no idea, except that some of them 
were pretty smart programmers. The more lurid ideas in the 
book he has cosigned we may perhaps ascribe to his collabora¬ 
tor, who likes phrases like “operating on the dark side.” Chap¬ 
ter 6, “A Walk on the Dark Side of a Subculture,” presents 
isolates who shun “conventional human contact,” silicon being 
so much more dependable. One of them, who’d broken into 
Digital Equipment’s system, shed tears on being accused of 
“harming a computer.” Couple a sensibility like that with “a 
real or imagined grudge against big business, the government, 
or the computer community establishment as a whole,” and you 
have (it says here) such a psyche as shoots at random into 
crowds. 

OK, let’s buy that to go on with. My problem with all such 
scenarios is that, accurate or not, they set adrenaline point- 
lessly flowing. Better to gaze calmly at such gems as the list, on 
pages 89-91, of just under 400 common passwords. That list 
was embedded in the InterNet virus, which it served as a skele¬ 
ton key: “Over 90% of all large systems” have “at least one 
user” whose password it exhibits. Be sure that key fits no lock 
of yours. (Some samples: Dog, Batman, Rolex, Carmen, 
Wisconsin....) 

Or ponder the fact that you’re reading this review (and I hope 


I here are 

three types of antiviral 
products, all useful, 
none totally safe. 

will read the book). But you’re a computer-literate reader of 
BYTE. And administrators and law enforcers are apt to be so 
far from computerdom they either can’t begin to comprehend 
what’s been done wrong or else just panic blindly. When PCs at 
Lehigh University were infected in 1987, Lehigh fired the pro¬ 
grammer who’d identified the virus and written an antidote. (If 
he knew so much, maybe he planted it in the first place?) 

Or read the section on antiviral products and how they work. 
There are three main types, all useful, none totally safe. One 
type tries to keep viruses out, and it can be confused by things 
programs do normally; thus, it can emit so many false alarms 
you stop paying attention. Also, it’s vulnerable to the boot sec¬ 
tor strategy, which has taken effect before the antiviral pro¬ 
gram—or anything else—is loaded. 

A second type tries to find and defuse viruses as they arrive; 
best, by keeping a “snapshot” of the system status when it’s 
installed and thereafter watching for ominous variations. A 
third type looks for and cleans up viruses already present; its 
weakness is that it needs constant updating to insert the finger¬ 
prints as new strains get identified. 

For a 50-page chapter on 73 known PC viruses—what they 
do, how to find them, how to zap them—try Richard Levin’s 
Computer Virus Handbook (McGraw-Hill, 1990, $24.95). 
This big book is meant for serious computer users; the McAfee- 
Haynes volume trolls for curious bystanders as well. 

If you don’t feel like paying $16.95 for McAfee-Haynes, you 
can get it free with a program called Virucide (from Parsons 
Technology, 375 Collins Rd. NE, Cedar Rapids, IA 52402, 
(319) 395-9626). Although Virucide is not mentioned in the 
book, Parsons assures us that McAfee had a hand in it. From 
the fact that an updating policy is announced. I’ll guess that it’s 
mainly type 3. (The manual keeps a very low profile and digs 
itself the usual foxhole: No Warranty of Any Kind.) 

Well, Virucide installs easily, runs fast, and tells me that my 
“preowned” 386 system shows no trace of a virus in any of 
some 20 megabytes of preowned software. That’s a comfort, 
even though I’m left unsure how much reassurance it may 
really offer. Next? Well, I’ll, yes, run Virucide periodically. 
And reflect that I can never hope to be in what medical virolo¬ 
gists call a sterile environment. ■ 


Hugh Kenner is a professor of English at Johns Hopkins Univer¬ 
sity. He writes for publications ranging from the New York 
Times to Art & Antiques. His recent books include Mazes and 
Historical Fictions. He can be contacted on BIX as “hkenner. " 
Your questions and comments are welcome. Write to: Editor , 
BYTE , One Phoenix Mill Lane , Peterborough , NH 03458. 
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STOP BIT 


Laurens R. Schwartz 



What’s in a warranty? 
Most of the time, 
not much 


W hen computers first became 
commercially available, 
they were bundled with soft¬ 
ware and sometimes mainte¬ 
nance agreements. Were those sales con¬ 
sidered “sales of goods” (and therefore 
under the purview of the Uniform Com¬ 
mercial Code), or were they “sales of 
services/’ controlled by contracts and 
common law? Was software an intangible 
or a product? Was a maintenance agree¬ 
ment part of a sales transaction or a ser¬ 
vice arrangement? 

This is just the kind of meaty debate 
that lawyers who know nothing about 
technology love. They held tax-deduct¬ 
ible meetings in exotic locations, filed 
lawsuits, and issued proposals. After the 
expenditure of millions of dollars, it was 
decided that sometimes a system is a sale 
of goods, and sometimes it isn’t; it all 
depends. 

With those issues clarified, let’s move 
on to how goods are sold. When a sales¬ 
person makes promises of vectors per 
second or immediate rendering, are his 
or her words legally binding? In most in¬ 
stances, the law will find that whatever a 
salesperson says is precatory. That word 
would be better spelled prefatory, but 
precatory is an aspect of caveat emptor— 
let the buyer beware. A reasonable person 
should know that the Brooklyn Bridge is 
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not for sale and that if it is, it needs a lot of 
repair work and a coat of paint. 

On the other hand, what a salesperson 
says is sometimes considered a warranty, 
even though the first thing you see when 
you unbox a new system is a piece of 
paper saying you have no warranties ex¬ 
cept for a limited 90-day or one-year 
warranty. That limited warranty typical¬ 
ly says that if you don't follow certain 
conditions, such as returning the equip¬ 
ment in its original packaging, the war¬ 
ranty is off. Of course, computers and 
peripherals are packaged in boxes 20 
times their size, with foam rubber in¬ 
serts, molded plastic sidings, and mil¬ 
lions of foam peanuts. Saving the pack¬ 
aging eventually means renting space in 
a warehouse. 

The limited warranty then says that 
the company will replace the failed com¬ 
ponent with a new one or a used one, at 
its discretion. This is known as the law of 
refurbishment. One new twist to the law 
of refurbishment is that used equipment 
is sometimes refurbished and resold as 
new. Recycling used equipment has even 
spawned its own specialists: repackagers 
who clean equipment, spray it with that 
smells-like-new odor, rewrap cables in 
plastic bags, re-shrink-wrap manuals, 
iron out wrinkles in boxes, and put in 
blank registration forms. Now you know 
why they make you return equipment in 
its original wrappings. 

Warranties are covered primarily by 
the Uniform Commercial Code. The 
word “uniform” is used to throw off non¬ 
lawyers so that they’re forced to hire law¬ 
yers who understand that uniform means 
one thing to the public and another to 
lawyers. This code is not uniform, hav¬ 
ing been adopted by some of our states 
with variations. In situations such as 
this, lawyers use the phrase “the general 
rule is.” The general rule is that just 
about every warranty (and remedy) can 
be disclaimed by a seller if the disclaimer 
is printed in VERY BIG TYPE. 

But suppose a salesperson tells you 
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that a system is capable of performing in 
a certain manner, and you purchase it re¬ 
lying on that statement. You later find 
that the system does everything from 
barking like a seal to waking you up in 
the morning, but it cannot do that one 
thing that you bought it for. Then you 
might have a case for a breach of warran¬ 
ty of fitness for a particular purpose. Of 
course, getting a judge to pronounce your 
victory will probably cost you more than 
the system did. 

Then there’s the law of disappearing 
days. Suppose you have a 90-day warran¬ 
ty and you didn’t purchase a service plan. 
The machine breaks down on the tenth 
day. It takes you four days to retrieve all 
the foam peanuts, three days to repack 
the equipment, and 16 days to obtain 
your authorized return number. Sending 
the machine back using a ground service 
will take four to five business days but 
will cost only a few dollars, or you can 
use an express service that will deliver 
the machine in a day or two for what it 
cost you to purchase the equipment. In¬ 
evitably, you’ll get the machine back one 
day after the warranty has expired. 

A decent manufacturer (or dealer, or 
mail-order house) will extend the war¬ 
ranty period to take into account when 
the machine failed and when it was 
returned repaired. Some states require 
the extension. But guess what? In most 
cases, the burden of an extension is on 
the purchaser. In other words, you are 
providing yourself with your own war¬ 
ranties. 

That’s what democracy is all about: If 
those manufacturers won’t give you a 
warranty, you are free to pay for one. ■ 


Laurens R. Schwartz is a New York attor¬ 
ney and computer consultant. He is the 
author of numerous articles and books on 
technology, including the Computer Law 
Forms Handbook (Clark Boardman Co.) 
and the forthcoming Computer Art Book 
(W. W. Norton). He can be reached on 
BIX c/o “ editors. ” 
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